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THE SPANISH 
"CAPE VEEDE" 
FLEET. 

The center of 
interest In the 
present war is 
quickly shifted. 
One week it lies 
off the south coast 
of Florida as our 
blockading fleet 
moves to the in- 
vestment of Cuba: 
the next week it 
is found off the 
coast of Africa, 
where we see the 
Cape Verde fleet 
gathered for its 
long voyage to 
the relief of the 
Spanish army; 
then it flies to the 
antipodes and we 
watch the fateful 
conflict of Manila; 
and before we 
have had time to 
estimate the full 
value of the vic- 
tory, the startling 
news comes that 
the Cape Verde 
fleet, which was 
supposed to be at 
Cadiz, is in the 
West Indies, re- 
plenishing its 
bunkers and get- 




THE FOBWABO 11-INGH BIFLE OF THE "VIZCAKA." 

Weight of Bhell 694 pounds; velocity, 2.034 feet per second; muzzle energy, 24,030 foot-tons; muzzle penetration, S 



!■? incliea of iron. 



ting otherwise 
ready for its cam- 
paign of diversion 
and relief of the 
blockaded island 
of Cuba. 

Unless it is sunk 
or captured by 
our squadrons, 
the Cape Verde 
fleet is likely to 
fill a large page in 
the record of the 
S p a n i s h-Ameri- 
can war, for it 
happens to com- 
bine several quali- 
ties which are es- 
sential to success- 
ful fleet maneuv- 
ers. In the flrst 
place it is homo- 
geneous, three of 
the armored ships 
being sister ves- 
selsand the fourth 
so nearly like 
them that, for 
tactical and ma- 
neuvering p u r - 
poses, the four 
ships are identi- 
cal. The three 
torpedo boat de- 
stroyers are also 
identical in arma- 
ment and general 

(Continued on 
page 345.) 




ASMOBED CBTJISEB "VIZCATA," OF THE "CAFE VEBSE" FLEET. (ALSO "KABIA TEBESA" AND "ALMUIANTE OQUENDO.") 

D18PI.ACEKEHT, 7,000 tens. HoBSB FowEB, 13,000. Spied. 21 knot«. ("Teresa," 2025 knots; "Oqaendo," 20 knots.) Abmob: Belt, 12 inches; deck, 8 Inches; liarbettes, 10^ incbes. Arhahent, two 11-inch, ten 

5K-tnch iapid-fl]«, two O-ponnders, eight &-ponndei8, four l-poanders, two machine gnns. Tospxdo Tube b, sis (two sabmergnl). CoAi. Capaoitt, 1,200 tons. Cohflbhent, 600. 
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THE WXAK POIHT IW Otm NAVY. 

There is much food for thought on the part of our 
Board of Naval Strategy as it watches the game of 
hide and seek which is being played between Admiral 
Sampson's powerful, slow-moving battleships and the 
elusive fleet of armored cruisers under Admiral Cervera. 
The fleet that crept slowly along the northern coasts 
of Cuba and Hayti, its speed restricted by an inexorable 
law to the speed and coal capacity of its harbor defense 
monitors, was the embodiment, as far as guns and 
armor go, of the very highest powers of attack and de- 
fense. But with a trial speed of 10 '5 knots, a probable 
sea speed of 7 or 8 knots, and a very limited coal 
capacit.v, the monitors had to be taken in tow at a 5 
knot gait, to insure their reaching the objective point 
with a reserve of fuel in their bunkers. While our 
squadron was approaching from the westward, the less 
powerful but swifter fleet of Spain was speeding at a 13 
knot gait to the eastward, and was able to reach its ob- 
jective and prearranged coaling rendezvous in the Ca- 
ribbean Sea, fill its bunkers, and make its next move on 
the checkerboard unmolested. With its advantage of 8 
or 10 knots over Sampson's squadron of battleships and 
monitors and of 3 or 4 knots over the "Fly ing Squadron," 
coupled with its steaming radius of 7,000 to 10,000 knots, 
the armored cruisers were now free to make any one of 
several diversions in favor of the beleaguered island of 
Cuba. They might run to Porto Rico and take up a strong 
position under the guns of the fort; they might sweep in 
a wide circle to the eastward of the islands and menace 
our Atlantic coasts ; or they were free to remain off the 
Venezuelan coast, drawingour fleets to the southward, 
and then speed swiftly to the northeast to effect a junc- 
tion with a possible second Spanish squadron in the 
shelter of San Jtian Harbor. 

The present situation teaches a lesson. It proves the 
usefulness of speed as an offset against mere defensive 
power, and the inestimable value of speed and offensive 
power when combined in a fleet composed of identical 
armored vessels. Although the Spanish cruisers are not 
capable of contending with our battleships and are cer- 
tain to be sunk if they attempt it, they would be more 
than a match for our two armored cruisers the " Brook- 
lyn " and " New York," which are our only armored 
ships having sufficient speed to hunt them down, and 
it would certainly go hard with our unarmored and 
scattered scouting and patrol fleet if Cervera should run 
to the eastward around the Sampson and Schley squad- 
rons and make a raid up the Atlantic seaboard. 

The Spanish fleet in its relation to our blockade of 
Cuba is what naval strategists call a " fleet in being," 
that is to say, a fleet which, while it is inferior in strength 
to the enemy, is in such a condition that it is a con- 
stant menace to his operations, and as long as it exists 
obliges him materially to defer, modify or abandon 
his predetermined plan of campaign. That the Cape 
Verde fleet is a "fleet in being" is proved by the fact 
that its sudden appearance in the West Indies obliged 
us to postpone, as was advocated long ago in these col- 
umns, the intended invasion of Cuba. 

It may be asked. Why should we not combine with 
the "Brooklyn" and "New York" the fast cruisers 
" Minneapolis," 23 knots; " Columbia," 32'8 knots; "New 
Orleans," which it now appears is credited with 22J^ 
knots ; and " San Francisco," 20 knots ; and run down 
the Spanish fleet ? The reply is, as we have already 
suggested, that these four ships were never designed to 
stand up against 11-inch armor-piercing guns. If well 
placed, a single shell from these guns, weighing nearly 
600 pounds and filled with high explosives, would be 
sufficient to put them out of action, even if it did not send 
them to the bottom. The answer to an 11-inch gun is 
an 11-inch gun or one of equal penetration, and not the 
6-inch and 4-inch guns carried on these vessels ; the 
answer to 12-inch belts is a 12-inch belt or its equivalent, 
and if to this combination of guns and armor the enemy's 
ships add the feature of high speed, we must match it 
with high speed. 

It is this trinity of elements that makes up the ar- 
mored cruiser, and it is just because Spain happens to 
have and we happen to be without any members of this 
type that, in spite of our naval superiority, we may 
be unable to strike the decisive blow by getting rid of 
the "fleet in being" for some time to come. It is, of 
course, possible that, before these lines are published, 
the Spanish admiral may have elected to give battle, 
or, by skillful strategy upon the part of our fleets, 
have been so hemmed in as to be forced to fight. 

Whatever may be the issue, the situation has already 
proved that our lack of armored cruisers presents a 
weak point in the make-up of our navy; one that has 
already caused us not a little apprehension as to our 
ability to maintain the blockade, and that may result 
in the naval campaign being drawn out to an unex- 
pected length. The composition of our navy was de- 
termined with a view to coast defense and in agree- 
ment with a national policy into which never entered 
the thought of blockading islands and hunting down 
hostile armored fleets upon the high seas. We can do 
nothing to remedy the matter as it stands; but it is in 
our power to provide against the future by the imme- 
diate authorization of several armored cruisers in a 
supplementary naval appropriation bill. 



AIB UOTOBS FOB STBEET BAILWAT TBACTIOH. 

An important street railway plant, whose operation 
will be watched with considerable interest, is about to 
be installed in this city on a portion of the lines of the 
Metropolitan Street Railway Company. It will be re- 
membered that a few miles of this company's extensive 
lines have been operated for some time by compressed 
air motors, which are of the compound type and built 
under the Hoadley patents. On another stretch of road 
in this city the Hardie compressed air motor has been 
in successful operation. The distinctive feature of the 
Hardie motor is the use of a tank of hot water to heat 
the compressed air before it is used in the cylinders. A 
fully illustrated description of this machine will be 
found in the Scibntific American for August 15, 1896, 
where it is shown in service on the lines of the Third 
Avenue Railway Company, New York ; another motor 
of the same type built for the elevated roads was illus- 
trated in the Scientific Ambbican of January 30, 
1897. 

The new plant will include a power house on the 
property of the Metropolitan Company in West Twenty- 
third Street opposite the Pennsylvania terminal, and 
in addition to the power house the contract calls for 
the equipment of twenty cars with compressed air. 
The air compressor will be of the Ingersoll-Sergeant 
four-stage single-acting type, provided with intercool- 
ers between each pair of cylinders and a final cooler 
after the fourth-stage cylinder. The air cylinders will 
be vertical and will be set under a vertical cross-com- 
pound AUis engine. 

It is interesting to note that the American Air Power 
Company, to whom the contract has been let, was form- 
ed by a combination of the Hoadley-Knight and Har- 
die Companies. The new plant and equipment will 
embody the experience gained by the two experimental 
lines to which reference has been made above, and as 
both of these tests have shown satisfactory results, it 
is safe to say that the new Twenty-eighth and Twenty- 
ninth Streets equipment will represent the very lat- 
est advance in compressed air traction. The Metro- 
politan Street Railway Company has now in operation 
four different systems : the cable, underground trolley, 
compressed air and the horse car. The probabilities 
are that of these four, two only will survive — the under- 
ground trolley and compressed air : the former being 
used on what might be called the trunk lines running 
north and south on Manhattan Island, and the com- 
pressed air motors working the crosstown branches. 



LAUNCH OF THE BATTLESHIP "ALABAMA." 

The first-class battleship "Alabama" was success- 
fully launched at the Cramps' shipyard on May 18 in 
the presence of less than one hundred invited guests. 
The work of cutting away the blocks that held the 
ship in place was commenced at half past twelve, and 
the "Alabama" took the water in less than half an 
hour. 

We have so recently described this vessel (see Spb- 
ciAL Navy Supplbmbnt) that it will be sufficient to 
recapitulate the leading features of her design, which 
are as follows : Length on load water line, 368 feet ; 
beam, 72 feet 5 inches ; mean draught, 23 feet 6 inches ; 
displacement, 11,525 tons. Her maximum coal supply 
will be 1,200 tons, and she will be driven at a speed of 
16 knots by twin vertical triple expansion engines of 
10,000 horse power. This result will be obtained under 
a moderate forced draught. She will carry a comple- 
ment of 489. 

The armor will be of the latest Harveyized nickel 
steel and will be more complete than in any ship of our 
navy. The belt will be 163^ inches thick amidships, 
tapering toward the ends. Above this will be a wall 
of 5}4 and 6-inch armor protecting the rapid-fire bat- 
tery. The main battery of four 13-inch guns will be 
placed in 15-inch turrets above 17-inch barbettes, and 
the rapid-fire battery of fourteen 6-inch guns will be 
sheltered behind six inches of steel. The secondary 
rapid-fire battery will consist of sixteen 6-pounders, 
four 1-pounders and one Colt. The maximum concen- 
tration of fire dead ahead will be two 13-inch and two 
6-inch guns; astern it will be the same, and on the 
broadside the concentration will be four 13-inch and 
seven 6-inch. 

Our readers who are familiar with the details of our 
earlier battleships will notice that the 8-inch gun 
which forms such a conspicuous feature in the " Indi- 
ana," " Iowa" and " Kentucky " types has disappeared 
altogether in the " Alabama." This is in accordance 
with the latest theory or fashion in battleship design, 
which is to have only three main types of guns : the 
armor-piercers, generally not less than 12-inch : the 
rapid-fire battery, of not less than 5-inch caliber ; and 
the secondary rapid-fire battery, of 6 and l-pounders. 
The first type is for the penetration of the belt armor 
and demolishing of the barbettes and turrets, the 
second type is intended for wrecking the lighter armor, 
8 inches or less in thickness, and the " pounder" guns 
are for the destruction of torpedo boats and the attack 
of unprotected gun positions. The 8-inch gun has 
been thrown out because it is heavier than necessary 
for the attack of light armor and not powerful enough 
to penetrate belts and barbettes, except at close range. 
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The long caliber 6-lnch rapid-firer can pierce almost 
as thick armor at the shorter ranges as the 8-inch, and 
it« rapidity of fire is four or five times as great. 

Although the "Alabama" is afloat, she will not be 
commissioned for eighteen months, unless the work is 
pushed along much faster than is usual on our battle- 
ships. If there is no delay waiting for armor, guns, 
etc., this fine vessel might be in the fighting line by 
the summer of 



THE HEAVENS TS JITHE. 

BY GASRETT P. BBRYISS. 

At 9 P. M. in the middle of June the great star Arc- 
turus is overhead. Even for those who know and care 
but little about astronomy it is worth while to look 
carefully at Arcturus, because Arcturus is the very 
mightiest sun that the heavens are known to contain. 
Its distance is about a thousand millions of millions of 
miles, or more than ten million times the distance of 
our own sun. Since the intensity of light decreases as 
the square of the distance increases, it is easy to show 
that if we were as near to Arcturus as we are to the 
sun, the earth would be vaporized by the blast of un- 
imaginable heat which would smite it, for Arcturus 
must exceed the sun in light and heat giving power in 
the ratio of six thousand to one ! As to the actual size 
of Arcturus, it is not improbable that its globe would 
more than fill the entire space that is belted by the 
orbit of the planet Mercury ! Not to know Arcturus, 
then, is to be unacquainted with the most stupendous 
physical phenomenon within the range of human 
vision. 

An easy way to make certain of the identification of 
Arcturus is this : Look for the Great Dipper, which 
will be found between the pole and the zenith, with its 
handle upward. Follow with the eye the bending 
line of the handle, beginning at the bowl, and continue 
it, beyond the last star in the end, to a distance about 
equal to the entire length of the Dipper, and thus the 
eye will be led to a bright yellowish star, which is Arc- 
turus. Far southward shines the white star Spica, in 
Virgo, and farther west the planet Jupiter, the three — 
Aretaru», Spica and Jupiter — marking the corners of a 
large triangle. 

Northeast of Arcturus will be seen the beautiful 
circlet of the Northern Crown, and half way between 
the Crown and the horizon, the brilliant Vega will 
catch the eye. This star ranks next to Arcturus among 
the recognized giants of starry space. Its distance is 
more than five hundred millions of millions of miles, 
and in light-giving power it probably exceeds the sun 
about two thousand times ! Those who have telescopes 
may enjoy an exceedingly beautiful contrast of color 
by looking alternately at Arcturus and Vega. 

THE PLANETS. 

Mercury is a morning star, visible to early risers at 
the beginning of the month, but lost in the rays of the 
sun at the end. It passes from Aries into Gemini, to 
become an evening star in July. 

Venus is beginning to overmatch Jupiter i n splendor 
as an evening star. At the opening of June she is in 
Gemini and at the close in Cancer. With a telescope 
she appears in the form of a gibbous moon, more than 
eight-tenths of her disk being illuminated. Venus is 
a kind of mirror to the earth. Being very nearly of the 
same size-as our planet, she presents an appearance 
similar to that which the earth would present if we 
could look at it from a corresponding point of view. 
But when, as will happen in December, Venus comes 
between the sun and the earth, her inhabitants will 
behold a planetary spectacle more magnificent than 
any ever presented to our eyes ; for then the earth will 
be seen i n their midnight sky, in the phase of a full 
moon, with all its continents, and oceans, and stream- 
ing storm clouds plainly visible to their telescopes ; and 
accompanied by its ever faithful attendant the moon, 
which itself will appear as a planet of no mean size. 
Its cloudless condition, in contrast with the earth, 
would instantly arrest the attention of an astronomer 
on Venus. 

Mars in these warlike days sulks in his tent. He is 
far off and faint in the morning sky, passing during 
the month from Pisces into Aries. 

But while the celestial god of war thus apparently 
neglects his interests on the earth, the great master 
planet Jupiter occupies a commanding place, crossing 
the meridian early in the evening and remaining con- 
spicuous during the first half of the night. Jupiter 
has developed a remarkable series of dark elliptical 
spots in his north tropical zone during the past two 
years, and at present these spots appear to be increas- 
ing in number. Three of them are being carefully 
studied by observers of Jupiter, and their velocity of 
motion is said to be greater than that of spots which 
were seen in the same latitude three or four years ago. 
The commotion of Jupiter's surface markings is always 
a fascinating thing to watch. Tremendous changes are 
evidently going on there, but the clew to their nature 
is yet lacking. Jupiter is in the western part of Virgo, 
moving slowly toward the southeast. 

Saturn, near the northern edge of Scorpio, rises 
about 7 o'clock in the evening on the 1st of June, and 
crosses the meridian about midnight, having been in 



opposition to the sun on May 30th. Its north pole and 
the northern side of its rings are presented toward the 
earth. Its most conspicuous satellite. Titan, will be 
seen at eastern elongation on June 8, at western 
elongation on June 16, and at eastern elongation 
again on June 34. 

Uranus remains in Scorpio, and during the month 
retreats slowly westward from the neighborhood of the 
double star Beta. 

Neptune is in Taurus, and in conjunction with the 
sun on the morning of the 13th. 

THE MQON. 

The moon is full on June 4; at last quarter on 
June 11 ; new on June 18, and at first quarter on 
June 36. It is nearest to the earth on the 19th and 
farthest from the earth on the 4th. Greatest libration 
east, June 37; greatest libration west, June 11. 

The lunar conjunctions with the planets occur as 
follows: Uranus, the 3d; Saturn, the 4th; Mars, the 
14th; Mercury, the 17th ; Neptune, the 19th; Venus, 
the 31st; Jupiter, the 36th. 

Onthe morningof June 31, about 5 o'clock. Eastern 
standard time, the sun enters the sign Libra and the 
astronomical summer begins. Eleven days later the 
earth will be at the cooler extremity of its orbit, or in 
aphelion, a fact which those who find comfort in the 
reflection that things might, at any time, be worse than 
they are, will do well to recollect when July rolls in its 
tide of heat. 



SAN JTTAN'S BOMBAUDUENT. 

In our last week's issue we referred to the bombard- 
ment of the fortifications of San Juan, the capital of 
Porto Rico, on May 13. At that time only meager de- 
tails of the engagement were available. Now, how- 
ever, full particulars of the battle have been pub- 
lished. As will be seen by our plan of the harbor of 
San Juan, the reef on which the city is built is practi- 
cally an island separated from the mainland by a 
tidal ditch. The whole sea front of the island is pre- 
cipitous, especially so at the western point, where rocks 
frown above the entrance to the bay within. At this 
spot stands the old stone fort called Morro Castle, 
with its thick walls and tiers of guns. It was in the 
time of smooth-bore guns practically Impregnable. 
Having fears of buccaneers in the old days, the 
Spaniards erected a defense line running along the 
shore front for three-quarters of a mile, where they 
built another big castle. The defense line was carried 
all the way around the inner front of the island or 
peninsula, and within this area they built the town. 

When the fleet approached the lighthouse tower, 171 
feet above the sea, it did not show any light, indicat- 
ing that the people of the town were expecting trouble. 
The "Detroit" with the tug " Wampatuck" slowly led 
the way in. The torpedo bo.at " Porter" ran off to the 
east a half mile or so from the line of the squadron 
and stopped within a mile of the shore. On arriving 
within 1,400 yards of Morro Castle the "Detroit" turned 
west and steamed slowly along the beach for a quarter 
of a mile, while the "Wampatuck" with her flag of 
truce drifted on, followed by the "Iowa," the "Indi- 
ana," "New York," "Amphitrite" and "Terror." It 
was at five o'clock that the " Detroit " turned east, and 
at that moment a signal fluttered on the "Iowa" 
which called for the hoisting of the American en- 
sign on every ship. For six minutes the flags floated 
in peace, and then some Spanish officer having no 
regard for the flag of truce opened fire on the 
"Wampatuck" and sent her skurrying away out 
of range. Admiral Sampson told Captain Evans that 
the fire might be returned. The forward turret of 
the "Iowa" was turned so that the long 13-inch 
rifles were headed at the yellowish walls of the old 
castle, and at 5:15 g'clock the word "fire" was given, 
and the huge projectiles were hurled at the point 
whence the guns had been firing at the flag of truce. 
The aim was so good that no further shots were fired 
from that part of Morro during the remainder of the 
engagement. The 8-inch guns then took part, and 
the " Detroit " followed with her 5-inch guns. 'Then 
came the " Indiana" with her 13-inch rifles which took 
the place of the flagship, which was steaming slowly 
out to sea, her 8-inch guns also firing. The fleet was 
now steaming slowly in a circle. 

In the meantime the soldiers in all the forts had be- 
gun to fire on the squadron, but it was a useless task, 
for the shots from the old smooth-bore guns did 
not reach the vessels. At first the fire was so feeble 
that it is thought that the artillerymen were enjoy- 
ing a peaceful rest when they were rudely awakened 
by the roar of the big guns. At Santo Domingo 
barracks there was a battery with at least four 
modern rifles of 8 or 10-inch caliber and other batteries 
appeared to be equipped with modern guns. These 
opened on the fleet soon after the first gun was fired 
from Morro, but not since modern rifles with gun 
sights were invented has any one seen such shots as 
from these crest batteries. Shot after shot, mounting 
into hundreds, were fired, but hit nothing, every shot 
flying far above and beyond the great targets. Even 
the unarmored "Detroit," which lay perhaps 1,200 
yards from the nearest battery, remained wholly un- 



touched. The Spaniards did not neglect the "Por- 
ter," and she would have been an easy prey if they 
could have hit her, but their efforts were futile. The 
markmanship of the American squadron on the first 
round was not, on the whole, quite worthy of the rec- 
ord made at the targets. The majority of the shots 
hit Morro, but three or four at. least fell so far short as 
to strike the water, but the first round of the squad- 
ron in its elliptical course cured that completely. The 
Spaniards, asthe "Iowa" came down on them for the 
second round, worked their guns with increased frenzy 
and their aim was worse and worse, until the " Iowa" 
reached the turning point and once more began firing 
with her 13-inch rifles, the " Indiana" following. The 
Americans now had perfect range and were as cool as 
at target practice, while the Spaniards shot wilder and 
wilder and at last fled. The first shot which seemed 
to reach the city struck the huge barracks just east of 
Mon-o. A cloud of yellow brickdust rose high in the 
air, obscuring the building, and the flames and smoke 
of a conflagration appeared. Within ten minutes a 
half dozen other shots had fallen elsewhere in the 
town, and by the time the " New York " turned out to 
sea again seven different fires were seen in different 
parts of the city. 

The forts nearest Morro were wholly obscured by the 
smoke of the shells. The forts replied with an oc- 
casional gun, and mostof the Spanish at this time had 
fled to the bombproof s. The guns at the east of the 
city, however, continued to work steadily because they 
had received little attention from the ships. The 
"Detroit" now turned to the west, and running close 
under the guns of Morro, attacked a new earthwork 
built on an island on the west side of the channel. 
There were a couple of modern 8-inch guns there, but 
the little vessel forced the gunners to retire. Both 
the " Montgomery " and the "Porter" were ordered 
out of range, but a casual observer would say there 
were no cases on record during the cruise where orders 
were obeyed with such deliberation. 

Three circuits were made. The first gun, as has been 
said, was fired at the forts at 5:15 A. M., and at 7:30 
A. M. the " Iowa " opened fire for the third and last 
time. Before her guns were fired a big breach was 
plainly visible in the curtain wall of Morro, and from 
that time on, nothing of the fort could be seen because 
of the smoke and dust. The "Indiana" began the 
last round at 7:36 o'clock, the "New York" at 7:30, 
the "Amphitrite" at 7:40 and the " Terror" at 7:56. 

The big fort east of the city near the Tierra gate was 
hit as the " Iowa" turned away, firing her last shot. 
Five guns had been worked steadily from within the 
fort, but only two were fired after that and they quit 
soon after the " New York " got a broadside on the city, 
but they opened again after she pulled out and then one 
shot from the hill battery j ust east of Morro was fired. 
It struck against the iron stanchions used for hoisting 
the boats to and from the superstructure of the " New 
York" and burst. 

The boat was knocked to pieces, and a fragment of 
the shell struck Frank Widemark, seaman, and he was 
killed; three or four others were injured. A 10-inch 
shell struck a gallows frame on the "Iowa " and burst 
at about the same time, hurling fragments in all direc- 
tions ; three men were injured. Both these shots were 
plainly accidental because they came on board at long 
range and because the following shots fell as wide as 
usual of the ships. As the squadron drew off, the 
" Terror " lingered behind, firing at five minute inter- 
vals, until 8:05 o'clock, when the last shots from the 
fleet were sent. The hill battery kept wasting its am- 
munition until 8:39. 

The admiral and all the oflicers, save only those sta- 
tioned under cover, fought on the bridge and upon the 
decks. Admiral Sampson went from point to point on 
the bridge or deck as the exigencies of the smoke made 
it convenient. Though the battle may be considered 
as an unimportant incident of the war, like the bom- 
bardment at Matanzas, it certainly proved the lack of 
training of the Spanish and demonstrated the skill 
and ability of the Americans. The destruction in 
the town was not great, but nearly all of the big guns 
were dismounted. 



STATE COLLEGE OF FOBESTBY. 
A conference has been held at Albany to decide upon 
the location of 30,000 acres of land to be purchased by 
the State for the establishment of a college of forestry 
under the authorization of an act of the last legisla- 
ture. Dr. Fernow, director of the new State College 
of Forestry at Cornell University, who was formerly 
chief of the Forestry Division of the Department of 
Agriculture at Washington, formulated the conditions 
which the Cornell authorities had decided necessary 
for land for the purpose of the Hew college, and a can- 
vass was made of the available property in the Adiron- 
dack woods which is on the market. This developed 
that there were not more than three or four tracts 
available, which it is believed the State could readily 
secure. These tracts are in Hamilton and Franklin 
Counties, and it is held that they could be purchased 
at less than $6 an acre. No particular plot of ground 
has been decided upon as yet. 
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SOKE IKTEBESTIKG FEATUBES OF THE ELECTBICAL 
EXHIBITION. 

Not long since we illustrated a new system of wire- 
less telegraphy, designed by Mr. E.J. Clarke, of the 
United States Electrical Supply Company, of this city. 
Since then the system has been improved in many 
ways, and he is now giving an exhibition at the Elec- 
trical Show in the Madison Square Garden which is 
attracting a great deal of attention. 

In a showcase in the center of the south gallery is 
placed an automatic transmitter, which is in- 
sulated. A storage battery of four cells is 
placed in the lower part of the case, which 
feeds the primary of a 4-inch spark coil, the 
current from the battery first passing through 
an automatic circuit breaker (not shown). 
This automatic circuit breaker does not take 
the place -of the vibrator of the coil (that 
being provided as usual), but is so arranged 
that it will make and break the circuit in 
the same manner as a telegraph operator 
would when manipulating his Morse key in 
the act of calling N. Y. N. Y. N. Y., which is 
the well known telegraph call for New York 
City. In this way it will be seen that the 
sparks from the secondary of the coil are in- 
termittent, and their duration is governed 
by the length of the time during which the 
automatic circuit breaker allows the circuit 
to be closed while making the dots and 
dashes. Immediately in front of the induc- 
tion coil is placed the improved oscillator, 
which consists of two solid brass balls about 
four inches in diameter, as shown at 2 i n our 
illustration, mounted so that the distance 
between them is adjustable. Outside these 
balls are placed two smaller balls about an 
inch and a half in diameter attached to slid- 
ing brass rods, on the outer end of which are 
other balls one inch in diameter, so that the 
distance between the large and the small 
balls can be easily adjusted. The secondary 
terminals of the coil are connected to bind- 
ing posts on the base of the oscillator which connect 
direct with the brass standards that serve as supports 
for the sliding brass rods. The distance between the 
balls being properly adjusted and the current turned 
on from the battery, the sound of the secondary sparks 
passing between the balls can quite easily be recognized 
as the dots and dashes of the signal N. Y. 80 apparent 
is this that telegraph operators visiting the exposition 
are immediately attracted by the sound. One tenuinal 
of the oscillator is connected to earth and the other to 
a brass rod about ten feet in length placed on top of the 
showcase. 

In the center of the north gallery directly opposite 
and about 200 feet distant is placed the receiver, which 
consists of a Clarke coherer relay and receiving in- 
strument constructed almost precisely in the manner 
described in our issue of April 2, with the exception 
that a large six-inch vibrating bell is connected up in 
the local circuit in addition to the telegraph sounder. 
This six-inch bell is continually ringing out the Morse 



signals N. Y. N. Y. N. Y., and by holding down the 
hammer of the bell the sounder can be distinctly heard 
repeating the same call. Considerable trouble has 
been experienced in overcoming the effects of self-in- 
duction in this apparatus, but now it is claimed the 
difficulty has been overcome. 

I n the center of the garden is placed a large tank of 
water, and four times each day a miniature warship 
about three feet in length is placed in this tank, and 
floated over a submarine mine, which is connected to 




ELECTBIC WELDING BY MEANS OF AN ACCUUTTLATOB, AND A 
SAUFLE OF WOBK. 



a coherer, relay and battery placed immediately out- 
side of the tank in the manner shown at 3 in our en- 
graving (the coherer tube being shown enlarged at 1). 
One terminal of the coherer is connected to earth, and 
the other to an insulated wire rising about ten feet in 
the air. When the time comes for exploding the mine 
under the warship, the oscillator in the south gallery 
is stopped and connection made at the tank between 
the coherer and the vibrating bell which is used for 
testing purposes. The oscillator is now started for an 
instant to see if the bell at the tank rings, thus prov- 
ing that the coherer is in proper, adjustment. The 
bell is now disconnected, and connection made to the 
submarine mine instead, and at a signal from the at- 
tendant the man at the transmitter again presses the 
button, which throws the current into the oscillator, 
the coherer completes the local circuit and the mine 
instantly explodes, breaking the warship into splinters, 
and throwing it and the water high in the air. Of 
course it is understood that the mine is provided with 



an ordinary electric fuse. The apparatus at the tank 
is placed on the outside, so that visitors to the exposi- 
tion can readily understand the arrangements, but 
that is not necessary in any way, as Mr. Clarke is pre- 
pared to blow up mines in this way with all the appa- 
ratus contained in a waterproof box connected directly 
to the mine. 

We understand a carefully insulated wire has been 
run from the transmitter to the highest point of the 
tower of the garden, and that during the next few days 
it is intended to send m essages man y miles 
from the city. 

Among the interesting things to be seen at 
the Electrical Exhibition, now in progress, 
is the electrical welding outfit shown by 
the Electric Storage Battery Company, of 
Philadelphia and New York. The welding 
is done by one chloride accumulator element 
known as type F-11, consisting of eleven 
plates, each 10^4 by 10^4 inches. These 
plates are immersed in dilute sulphuric acid 
in a glass jar resting upon an insulated tray 
filled with sand. At the side of the cell, 
and connected to it through heavy cables, 
is a copper clamp, one jaw of which moves 
on a sliding contact. The metal to be 
welded is gripped in the clamps, and when 
brought to the proper heat, is forced togeth- 
er by means of the movable jaw. The usual 
method of the exhibition is to place a solid 
bar in the clamps, heat it to the melting 
point, break it by means of the sliding jaw, 
and then weld it. The power required de- 
pends upon the size of the bar operated 
upon. 

The bars generally used take 800 am- 
peres for a few seconds and the current 
then drops to 400 amperes, at which point 
the weld is completed. The cell operates at 
2 volts, and the power required is, therefore, 
from 1'6 kilowatts to 8 kilowatt. The nor- 
mal discharge rate of the cell is 50 amperes. 
The outside dimensions of the glass jar are 
101^ inches by 12^4 inches long by 15J^ inches high. 

This ouifit appears to be a very desirable one for the- 
smaller welds required in many branches of manufac- 
ture. A very interesting souvenir furnished to vis- 
itors consists of two wire nails welded together at the 
point, as shown in the small detail figure. 

Training tbe Slgbt. 

Mr. R. Brudenell Carter, F.R.C.S., in a lecture be- 
fore the London Society of Arts, directs attention to 
the fact that acuteness of vision may be increased by 
training. He suggests thdt the average acuter vision 
of country over town t-hildren is due to the fact that 
the latter see chiefly large objects and under large 
visual angles, while the former are habitually attend- 
ing to smaller and more distant objects, seen at small- 
er angles. He suggests, therefore, that school teachers 
should be instructed to test the vision of new pupils 
and record the same in a register, informing the par- 
ents of any defects observed. — Medical Times. 




1. The coherer. 2. The mnsmlttcr. 8. Relay and teetlng bell. 
EXPLOSION OF A STTBMABINE MINE BT ELECTBICAL WAVES FBOM TBANSMITTEB USED IN WIBKLESS TELEGBAFHT. 
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Air niFBOVED WBEKCH. 

The simple, readily adjusted wrench shown in our 
illustrations consists of a fixed jaw with a plain rect- 
angular shank upon which a sliding jaw moves. Two 
strap extensions on the sliding jaw embrace the shank 
of the fixed jaw, and a spur on the sliding jaw serves 
as a fulcrum and gripping surface. In connection with 
the sliding jaw, a grip lever is employed provided with 
an angular head for engagement with the shank of the 
fixed jaw at a point opposite to the previously men- 
tioned spur. In operation, after the grip lever has 
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HENWOOD'S WKEirCH. 



been raised to disengage the angular head from the 
shank, the sliding jaw is adjusted to the desired posi- 
tion and the grip lever then carried forward, thus 
bringing the sharp- pointed angular head into contact 
with the shank. At first a rocking of the jaw on its 
spur takes place, and upon continued movement of the 
lever, the jaw will be locked in fixed position. The 
greater the resistance encountered in operating the 
wrench, the greater will be the binding action of the 
lever. Referring to our illustrations, it will be seen 
that the surfaces of the jaws may be either plane or 
toothed, according as it is desired to use the wrench 
for nuts or pipes. The wrench is the invention of Ed- 
win Henwood, of Hancock, Mich. 



which then relaxes its binding or clamping action 
on the cord. When, after use, the free end of the cord 
is released, it is carried upward by the falling of the 
weight. The back board is of a size large enough to 
receive advertisements, to which the attention would 
be directed, owing to the novelty of the mechanism. 



A HOVEL TWUTE HOLDEB. 
An invention which is an improvement upon that 
form of twine-holding devices in which means are pro- 
vided whereby a certain amount of the free end of the 
string is retracted, has been patented by Frederick W. 
Copcutt, of No. 234 Stuyvesant Avenue, Brooklyn, 
N. Y. Referring to our illustration, it will be seen that 
the moving parts of the device are mounted on a frame 
consisting of a board or back plate provided at top 
and bottom with projecting ledges. Near the upper 
end of the board a clamping lever is pivoted, secured 
to one end of which is a cord guide. The other end of 
the lever is provided with a plate adapted to engage 
with a stop fixed to the under side of the upper ledge. 
An inclosure on the lower shelf contains the ball of 
twine. Adjacent to that end of the lever carrying the 
cord guide and connecting the upper tuid lower ledges 



Tbe ITellinaii Polar Expedition. 

Mr. Walter Wellman, the correspondent and explor- 
er, has sailed for Europe. He will go to London and 
then to Norway, from whence he expects to start north- 
ward about June 30. His point of departure will be 
Tromsoe, on the northern coast of Norway. From Trom- 
soe he will go to Archangel, Russia, where a pack of 
Arctic dogs are awaiting him. From Archangel the 
expedition will sail through the floating ice to Cape 
Flora, in Franz-Josef Land, where he expects to estab- 
lish a supply station. The explorers will then push on 
to the north end of Franz-Josef Land. They will winter 
somewhere between 82° and 83° north latitude, in a hut 
built of stone, drift wood, walrus skins and ice, living on 
the game of the country, which is said to be very abun- 
dant. Before the middle of February the long Arctic 
night will be over and the dawn will be light enough 
to permit of further travel. Mr. Wellman has allowed 
himself about sixteen weeks between February and 
June for his journey of 1,000 miles between his winter 
stations and the pole and back again. He has not 
dared to allow himself a longer period, because soon 
after the first of June the snow in that region begins 
to melt enough to make travel through it extremely 
hard. Allowing an average of nine hours' travel every 
day for 112 days, the party could make one mile an hour 
and accomplish their round trip between their winter 
stations and the pole with a little time to spare, but 
with ail their supplies carried by dogs, sleds and by 
themselves on skii they will be able to make much bet- 
ter progress than this and allow liberally for all sorts of 
delays and for a sufficient stop at the pole, if they are 
fortunate enough to reach it, to make valuable obser- 
vations. Mr. Wellman has decided to devote a year 
and a half to his expedition, and whether he finds the 
pole or not, he feels he may bring home news of the fate 
of the explorer Andr^e. Mr. Wellman has been forced 
reluctantly to believe that Andrfie has perished. Cele- 
brated explorers, including Dr. Nansen, have spoken 
very favorably of Mr. Wellman's plans. Prince Luigi 
has adopted the same route for his own expedition, 
which is to start in 1899. Mr. Wellman's ship will be 
the " Frithjof." The members of the expedition will 
consist of Prof. Harlan, of Columbian University, who 
will be the physicist of the party under the auspices of 
the United States Coast Survey; Lieut. Baldwin, of the 
Weather Bureau, who will serve as mineralogist, botan- 
ist and geologist ; and Dr. E. Hofma, of Grand Haven, 
Mich., who will act as medical officer and naturalist. 
Mr. Wellman will be the leader and director of the en- 
tire expedition. He has selected Norwegians instead 
of Esquimaux to accompany his party, as experience 
has proved to him that the Norwegians are more hardy 
and understand traveling through the frozen zone in all 
its technical details quite as well as the Esquimaux 
and have vastly greater courage, intelligence and per- 
sistence. 




AK EFFICIENT FEED HIZEB. 

A feed mixer has recently been patented by Walter 
G. Pearson, of Newburyport, Mass., which is designed 
to mix feed without kneading it In this feed mi%r a 
shaft is mounted in a frame, and a cylinder is axially 
mounted on the shaft so that its walls will be concen- 
tric with the shaft. Connected by their central por- 
tions to the shaft are a series of arms so arranged that 
their ends shall be in proximity to the inner sides of 
the chamber. The end portion of each arm has its 
sides beveled in opposite directions so as to cause a por- 
tion of the material to be thrown by one side of the 




FEABSOirS FEES 



HIXEB. 



COFCniT'S lUFBOVED TWDTE HOLDEB. 



are two guide wires, which are embraced by two side 
extending arms attached to a sliding weight. The 
upper end of the weight is provided with upwardly 
extending arms, to one of which a pulley is journaled. 
The other arm may be swung aside so as to permit the 
cord to be placed conveniently around the pulley. 
The manner in which the cord is rove through the 
several guides and pulley will be clear from the draw- 
ing. In using the twine holder, when the free end of 
the cord is pulled down, the vertically sliding weight is 
first, raised until the pulley is nearly upon a level 
with the adjacent end of the lever. At this point the 
weight to a large degree Qeftses to act upon the lever, 



Prizes for Ballnray Inventions. 

The German Railroad Union (Berlin), says The Rail- 
way Gazette, has every four years offered prizes for 
inventions and improvements in railroad construction 
and machinery and railroad management. This spring 
it announces a first prize of $1,800, a second prize of 
$720 and a third prize of $360 for inventions and im- 
provements in construction and mechanical appara- 
tus ; equal prizes for inventions and improvements 
affecting rolling stock and its maintenance ; and a first 
prize of $720 and two prizes of $360 each for improve- 
ments in administration and operation. Without ex- 
cluding other things, the union suggests as matters in 
which improvement is desired: 

Improvements in the construction of locomotive boil- 
ers, especially such as, without increasing weight mate- 
rially, secure economy in fuel, the prevention of sparks, 
the most complete consumption of smoke possible, and 
the reduction of cost of maintenance. 

An arrangement by which the coupling of cars with 
automatic American couplers and those with the 
standard couplers of the times may be made without 
danger. 

Weighing apparatus by which separate cars while 
moving or loosely coupled cars of a whole train may 
be weighed with sufficient accuracy. 

Some means of protecting a train which has come 
to a stop or is threatened with delays which in bad 
weather and at night will work better than the track 
torpedoes and the hand signals of track and train men. 
Those inventions or publications alone may compete 
which have been made or published between July 15, 
1891, and July 15, 1899. The invention or method must 
be already introduced on some railroad in the Railroad 
Union, before application is made to compete, and its 
application must be supported by the railroad trying 
it. Notice of competition must be sent in to the execu- 
tive of the union between January 1 and July 15, 1899. 



arm in one direction, and a second portion of the ma- 
terial to be thrown by the other side of the arm in an 
opposite direction. Upon the ends of the arms knives 
are carried which lie flat against the inner sides of the 
chamber so as to scrape away the feed. When using 
the apparatus, the feed is inserted through an orifice 
on the top, and the chamber is held with the orifice 
uppermost during the period in which the shaft is re- 
volved to mix the feed. When the mixing operation 
has been completed, the chamber is permitted to turn 
one-half a revolution so as to throw the orifice down- 
wardly and permit the discharge of the contents. 

— — < n > » 

A NEW CLOTHES HANOEB. 
?A clothes hanger designed to facilitate the hanging 
of clothes without danger from windows has been 
patented by Richard B. Fordham, of Rahway, New 
Jersey. As will be seen from our illustration, a bracket 
is pivoted to the outer wall of a building adjacent to a 
window, and is of such length as to enable its free 
end to be readily swung inward to the center of the 
window. A cross piece at the free end of the bracket 
is provided with pulleys. Around these and around 
pulleys attached to a pole of other distant sup- 
port an endless clothes line passes, as in ordinary 
clothes line contrivances. To the middle part of the 
bracket are attached the ends of two cords for swing- 
ing the bracket to and from the window, the ends of 
which are to be passed into the window and secured 
to a free cleat or the like. One cord is passed around a 
pulley whose block is attached to the wall at a distance 
from the window so that the bracket can be swung out- 
wardly away from the window by pulling upon the cord. 
By pulling upon the other cord the bracket can be swung 
inwardly into position for use. This arrangement per- 
mits the line to be placed conveniently for receiving or 
removing clothes without danger of a person falling 
from the window and yet places the devices out of the 
way when filled or not in use. 

The clothes lines are attached to the pole or other 
support by means of spiral springs interposed be- 
tween the pole and pulley blocks. Hence, when the 
line contracts during wet weather or the bracket is 
swung in toward the window, the elastic connection at 
the pole will yield, and when the line dries out and 
lengthens, the elastic connection will take up the slack. 




FOBDHAH'S WINDOW CLOTHES HANOEB, 
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®orrcspont»cnce. 



EFFLOBESCENCE AND OXIDATION OF SOSIUU 
SULPHITE. 
To the Editor of the Scibntific Ambbican : 

I inclose the different results that were obtained 
here in the laboratory on the efflorescence and oxida- 
tion of sodium sulphite. 

These results were obtained by taking ordinary com- 
mercial sulphite and grinding it to a coarse powder, 
and then spreading it in a layer of a quarter of an 
inch on a glass plate protected from dust. 

At the end of the first day a sample was taken and 
weighed, then dissolved in a beaker with some water 

N 
and titrated with — iodine which had been stand- 

10 
ardized before. A burette of 50 c. c. capacity was 
filled with the standard iodine solution. Everything 
now being ready, the iodine was run in on the sul- 
phite, starch indicator being added beforehand, when 
the blue color of starch iodide made its appearance, 
this being shown by the last drop of iodine producing 
a deep blue coloration, the stop cock was shut off and 
the number of c. c used read off. 

The calculations were very simple, being based on 
this reaction : 

Na, SO3, 7HjO + I. = 2NaI -1- H^SO. + 6H,0 



of the electric age in 1850 when I made it. I hope 
some of my old friends of that time among you are 
still living. William Whebleb Hubbell. 

House of Representatives, U. S., Washington, D. C. 



20) 251 6 20) 254 

12-58 127 = grm. in 1000 c. c. of stand- 

ard solution. 

The results from the analysis are all combined in the 
form of a table or curve seen in the illustration. 
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DHys. 

EFFLOBESCENCE AND OXIDATION OF SODIUM 
SULPHITE. 

When the sulphite was first exposed its per cent was 
41. The first day of exposure the sulphite lost water 
enough to reach 43 per cent real sulphite, next day it 
jumped to 48 per cent, and so on until it reached 80 
per cent. It was evidently at this point that all the 
water had been lost by efflorescence. Thon oxidation 
started and oxygen was taken up from the air to lower 
the percentage of real sulphite down to 71i^ per cent, 
but here, again, the loss of some more water was suffi- 
cient to overcome the loss by oxidation and run the 
percentage up to 78, but this would only be a tem- 
porary gain, as oxidation would begin to lower it. 

Randolph Bolling. 

Chemical Laboratory, University of Virginia. 
^ < • > » 



A Solar ITIagnetlc Engine. 

To the Editor of the Scientific American : 

I find your paper here on the table, and in looking 
over it is revived the memory of 1845, when at Phila- 
delphia 1 first commenced to read it as a system of 
education in science and invention, in which I had 
engaged when only eighteen years of age — 1840. Born 
at Philadelphia in 1821, sound and healthy yet, due to 
my discoveries in medical chemistry. A few days 
since I was examining several of your papers of 1850, 
containing a description of my solar magnetic engine, 
which was a continuous rotary motion derived from 
the alternating action of horseshoe magnets. I then 
gave it to the world, through your paper, The Frank- 
lin Institute Journal, and London Mechanic's Magazine. 
Now I ride in the cars here, propelled by its power.- I 
had it running in Philadelphia in 1850, and now the 
world knows not whence it came. Such is the fate of 
science and invention when not accompanied by the 
grasping greed of gain. My prediction that it would 
become an engine of power to the world has been 
verified, and that is my satisfaction. I was far ahead 



Tbe TQni)> of Gengis Ktaan. 

M. Bonin, vice-resident of France in Indo-China, has 
communicated to the Academie des Inscriptions et 
Belles-Lettres a very interesting note upon the historic 
monument designated by Mongolian tradition as the 
tomb of Gengis Khan, and which has often been de- 
scribed by travelers, although no one has up to the 
present been able to enter it and inspect it in detail. 
The following is what Prjevalsky, the Russian explorer, 
has to say of it : 

" Legend teaches us that the mortal remains of 
Gengis Khan repose in the bosom of Ordos, in the dis- 
trict of Wan, which is situated at 200 versts to the 
south of Lake Dabasoun-Nor. These remains are in- 
closed in two coffins, one of silver and the other of 
wood, placed under a tent of yellow silk. The arms of 
the monarch are near him, and the other members of 
the i"oyal family are buried at a distance of ten versts 
further along. A sheep and a horse are offered every 
evening to the royal manes, and the next morning the 
offering has disappeared. At his death, the conqueror 
predicted that he would come to life again in eight or, 
at the most, ten centuries. Consequently, it will be 
necessary to wait but a hundred and fifty or three 
hundred and fifty years for such resurrection. Then 
a war will break out between Gengis Khan and the 
sovereign of China. The former will be the conqueror 
and will lead the Mongolians from Ordos to Khalka, 
their own country. It has been impossible for me to 
ascertain the location of the mortuary temple of which 
this legend speaks." 

This passage in Prjevalsky's book attracted M. 
Bonin's attention, and he conceived the idea of making 
some researches with a view to discovering the mys- 
terious tomb. 

In the month of July, 1896, says he, in the course of 
an official mission of which I had charge upon the 
frontiers of Cliina, finding myself on the bank of the 
Yellow River, to the north of Ordos, in the oenter of 
which, according to the concordant narratives of ex- 
plorers, the tomb ought to be found, I decided to verify 
the facts set forth in the tradition. 

• It requires a march of about a week, to the south of 
the Yellow River, through the territories of the kings 
of Djoungar and Wan, to reach the monument, which, 
in Mongolian, bears the name of Yeke-Etjen-Koro, or 
"the palace of the great lord," and which stands in 
the center of the desert surrounded by a village of 
tents. The tomb, which fronts the southeast, has for 
subbasement a vast platform of stones, and the pos- 
terior half is surrounded by a wooden palisade. This 
latter incloses the two large tents that cover the em- 
peror's remains, and, to the left, a small tent, and, in 
the rear, a wooden booth where objects of worship are 
dispensed. It is entered through a gate provided with 
a shed in the Chinese style. 

The two large felt tents that cover the tomb are 
exactly like the tents of the present Mongolians, but 
are of m uch greater dimensions. They are placed back 
to back, so that, from the first, one can see what is 
taking place in the second, and each is surmounted 
with a gilded bronze ball such as may be seen upon the 
roofs of the large Thibetan lamaseries. The front tent 
is used for religious exercises, and a dozen men can 
easily stand erect in it. In the center there is an altar 
covered with yellow silk, at the sides high red lacquered 
tables, and at the back a violet silk velum, ornamented 
with fiowers, that seems to be very ancient and dates 
back, perhaps, to the time of the Conqueror. A red 
curtain separates the two tents, and is raised only for 
prayers and sacrifices. When this is drawn, there is 
seen upon the fioor of the second tent the large, low and 
wide silver coffin, which contains the emperor's re- 
mains. It has the form of a huge chest ornamented 
with rosework chiseled in the metal. At the back of 
the tent and over the tomb there is a mirror with an 
inlaid frame of Chinese workmanship, and from the 
sides are suspended various objects that are said to 
have belonged to Gengis, especially his saddle and 
saber. In reality these are reproductions. The originals 
have been carefully concealed, on account of the sacri- 
legious thefts that have been attempted at different 
times, especially during the last Mussulman revolt. 

The worship that is rendered to the memory of Gen- 
gis Kahn is purely laioal. It is performed by officers 
who are hereditarily in charge of the tomb, and who 
receive from the court of Pekin regular titles of 
mandarin order. The external forms of the worship 
comprise three sorts of ceremonies : the petty sacrifice, 
the great sacrifice or sacrifice of the horse, and the 
great commemorative fete that takes place every year 
on the twenty-first day of the third moon, the anni- 
versary of Gengis' death. On this day the Mongolians 
come from every part of the desert to pitch their tents 
at Yeke-Etjen-Koro and venerate the relies of the em- 
peror, which are brought together and exposed around 
the tomb. 



nilscellaneaas Notes and Receipts. 

To Thaw Out Water Pipes. — According to the 
Deutsche Hausbesitzer Zeitung, a simple remedy con- 
sists in shoveling away the snow from above the pipes, 
covering them one-quarter meter high with unslaked 
lime and pouring on water. In consequence of the 
heat generated thereby the ground and the pipes are 
thawed out. 

Preserving Stone Monuments. — To retard the disinte- 
grating of stone monuments, such as tombstones, etc., 
without painting them and covering up the natural 
color of the stone, it is recommended to dissolve one 
part blond shellac (as pale as possible) in eight to ten 
parts pyroxylic spirit, applying it with a rose. The 
shellac dissolves in pyroxylic spirit like in alcohol. — 
Leipziger Maler Kalender. 

Extermination of Mould in Oellara. — Unslaked lime 
is best suited for this purpose. Same is blown, in the 
shape of a fine powder, on the walls of the cellar and 
into the joints and crevices by means of the bellows or 
else thrown on with the hand. The walls must be 
damp ; dry walls have to be well moistened previously. 
The lime slakes with the adhering water and kills 
all organisms. On the day following the walls are 
washed off, and, as experience has proved, the cellar 
will remain free from mould for at least two years. 

Production of Ground Glass. — Lainer recommends 
the following process in the Chemiker Zeitung: Mix 
240 c. cm. of commercial hydrofluoric acid of 1'258 spe- 
cific gravity with 600 grammes of pulverized soda crys- 
tals, then dilute with 1,000 c. cm. of water. After 
standing for some time a sediment is formed and over 
it a clear solution. The thoroughly cleaned glass pane 
is provided with a wax edge (prepared by kneading 
yellow wax with tallow, colophony and asphalt powder) 
and pre-etched with common hydrofiuoric acid (1 : 10) 
for some minutes to obtain an absolutely clean glass 
surface. Then wash with water and wipe the plate 
with a clean, soft sponge until the surface is only very 
slightly moist. Stir up the paste of the etching acid 
and pour the mass ^^ to 1 cm. high upon the pane. 
With this mixture a nice normal deadening is obtained 
after one hour. If the acid Is old, having been used 
often, it may be made to act longer upon the plate of 
glass. The liquid is poured back into the vat and the 
glass is rinsed off with water. Then the water is 
allowed to remain upon the pane until a skin, formed 
from the surface of the glass, can be removed with the 
finger or a brush. The strong deadening obtained by 
this method can be fixed to any desired degree of trans- 
parency by etching with hydrofiuoric acid. 

Hardened and Washable Articles of Plaster of Paris. — 
For the hardening of gypsum a firm in Heidelberg has 
taken out a German patent on a process which ap- 
parently surpasses all those in existence and furnishes 
very satisfactory results. Either burnt gypsum is pre- 
pared and mixed with the liquid named below or else 
the finished articles of hot gypsum or of mixtures of 
gypsum and other bodies are impregnated by painting 
with the fiuid. The same consists of a solution of am- 
monium triborate in water. For this purpose boracic 
acid is dissolved in warm water and a certain amount 
of ammonia is added, whereby a substance readily 
soluble in water and deviating much in its properties 
from known compounds results. The saturation of the 
gypsum or painting of the plaster of Paris articles is 
carried out in the cold. The objects are subsequently 
rinsed off and dried. The surface becomes very hard 
after two days and insoluble in water, while the in- 
duration in the interior advances more slowly. By 
means of the fluid described gypsum floors can be 
hardened and rendered more durable and impervious 
to the influence of the weather. Saturating with aiii- 
monium borate is said to be especially useful on ex- 
terior walls of buildings, barracks, etc.; on the latter, 
because experiments have proved an antiseptic action 
of the liquid. 

To Test Ivory for Genuineness. — As ivory is exten- 
sively employed and costs about twelve marks (three 
dollars) per kilogramme, it has been attempted to sub- 
stitute a cheaper substance having the same appear- 
ance. Since about twenty years an article has been 
worked up in this industry, which, in contradistinction 
to the genuine animal ivory, has its origin in the vege- 
table kingdom, being derived from the nut of a palm- 
like shrub called Phytelephas macrocarpa, whose fruit 
reaches the size of an apple. This fruit has a very 
white, exceedingly hard kernel, which can be worked 
like ivory. One hundred of these fruits only costing 
about four marks (one dollar), their use offers great 
advantages. Worked on the lathe, this ivory can be 
passed off as the genuine article, the resemblance being 
so great that it is sold at the same price. It also can be 
colored just like genuine ivory. M. Pasquier, of Liege, 
now gives a practical method in Science en Famille to 
distinguish the two varieties of ivory. It is the follow- 
ing : Concentrated sulphuric acid applied to vege- 
table ivory will cause a pink coloring to appear in 
about ten to twelve minutes, which can be removed by 
washing with water. Applied on genuine ivory, this 
acid does not affect it ia any manner. — Journal der 
Qoldsobmiedekaiwti 
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ASKI&AL 8AKF80H. 

Acting Rear Admiral William T. Sampson is very 
much in the public eye at the present time, when at 
any moment we may expect to hear that his fleet has 
attacked the Spanish Cape Verde fleet. 

Admiral Sampson was born in Palmyra, N. Y., Feb- 
ruary 8, 1840. His father was a farmer, and could 
not afford to allow his son to devote much of his time 
to his school books. When old enough he went to 
school, but it was necessary for him to do much of the 
hard work known to farmers' boys. The young man 
had an insatiable desire for information, and, despite 
the fact that he had less time to devote to his studies 
than any of the rest of the boys in the Union School, 
he soon distanced them in the race. Young Sampson 
was offered the appointment to the Naval Academy 
by a Congressman. He entered the Naval Academy 
in 1857, an d graduated first in his class three years later. 
His first cruise was made in the frigate "Potomac," in 
1861, and in 1862 he was commissioned a lieutenant. He 
was detailed to the ironclad " Patapsco" in 1864, and 
in June, 1865, while he was executive officer of this 
vessel, he was ordered 'by the admiral of the fleet to 
enter Charleston Harbor and to remove or destroy 
all submarine mines and torpedoes by which the 
city was protected from invasion. This was an exceed- 
ingly di£9cult task, for as soon as the ironclad entered 
the harbor, she was met with a rain of bullets from 
sharpshooters. Seeing a number of his men killed, 
Lieut. Sampson ordered them all below, while he re- 
mained as a target for the rebel rifles. The men luid 
scarcely obeyed the order when the ironclad was 
blown up by a submarine mine. The vessel 
sank, carrying seventy of the crew with her. 
Lieut. Sampson was blown out one hundred feet, 
but was rescued with twenty-five of his men. He 
was attached to the Naval Academy from 1868 to 
1871; in 1874 he was made a Commander. In 1879 
and 1883 he commanded the " Swatara" on the 
Asiatic station. During the two years which 
followed he was stationed at the Naval Observa- 
tory, and during that time was a member of 
the International Prime Merkiian and Time 
Conferenca He had charge of the torpedo sta- 
tion in 1885 and 1886, and was also a member 
of the Board on Fortifications at the same 
time. He was appointed Superintendent at 
the Naval Academy in 1886 and held this posi- 
tion until 1890. In 1889 he was promoted to the 
rank of Captain, and in the next year was 
placed in command of the cruiser " San Fran- 
cisco." In 1893 he was made Inspector of 
Ordnance, and in 1893 he was made Chief of 
the Bureau of Ordnance. He held this position 
until the " Iowa" was ready to be commissioned, 
when he was detailed to that vessel. When 
the fleet was sent to Havana, Capt. Sampson 
was placed in command and raised his flag on 
the cruiser " New York." At the outbreak of 
the war with Spain he was made Acting Rear 
Admiral by President McKinley. 

In the navy he is regarded as a great author- 
ity on torpedo work, and his lectures at the 
War College have produced a profound im- 
pression all over the world. He devised the 
double-deck or superimposed turrets which 
are now being put on the battleships " Kear- 
sarge" and "Kentucky" in conjunction with 
Lieut. Joseph Strauss. While Chief of the 
Bureau of Ordnance he assisted in the con- 
struction of the great gun factory at the 
Washington navy yard. Personally, Admiral 
Sampson is well liked, and he might often be 
seen in Washington playing tennis with Secretary of 
State Olney. He is of slight build and his shoulders 
are a trifle rounded. His eyes are blue and his beard 
and hair are gray, and though a man of few words he is 
very affable. He is regarded as being very resourceful 
in an emergency and there is no question of the wisdom 
of the authorities at Washington in putting him in com- 
mand of the fleet at the present time. 



H01F Deivey Obtained His Plans of Manila. 

Mr. William Doherty, an American ornithologist and 
entomologist of reputation, has just returned to this 
country from the Philippine Islands, via Hong-Kong 
and San Francisco. His latest distinction was in suc- 
cessfully passing the Spanish customs officers at Manila 
with the complete plans of the city, the harbor, fortifi- 
cations and minute details of the armament. It was a 
dangerous proceeding, but Mr. Doherty carried it out 
successfully. The plans and drawings were concealed 
in a newly laundried shirt which was folded, pinned 
and banded in the usual style and put with other cloth- 
ing in his trunk. He arrived in Hong-Kong early in 
April and at once delivered these most important pa- 
pers to Commodore Dewey on the " Olympia." 



Patents and IFarrare. 

If all of the inventions directly traceable to the in- 
spiration of war and to the feverish preparation for 
hostilities should be put to use to-day, the men of the 
navy would be kept pretty busy and the coast defense 
force would have to be largely increased. Nearly all 
of these thousands of devices for the destruction^ of 
hostile ships and men require operators possessed of 
more or less scientific training. Thus, when the day 
arrives when the "war "patents realize the expecta- 
tions of their owners, fighting, both on sea and land, 
will become so dangerous and destructive that either 
whole fleets and forts and armies will be annihilated, 
or the very terrible aspect of such war will bring about 
a forced and lasting peace among the nations of the 
earth. This remarkable tendency in inventive genius 
makes it necessary to safeguard the Army and Navy 
Departments against the specious pleas of cranks of 
all kinds who are attempting to foist upon the heads of 
bureaus scores of crazy schemes which maybe infinitely 
more destructive to our own side than to the enemy. 

This avalanche of patented problems for war cannot 
be too closely scrutinized. A limit must be set, too, 
in the morale of the devices. For instance, every re- 
sponsible government chief may well hesitate about 
adopting the patent of that inhuman genius who pro- 
poses to annihilate whole armies, or entire crews of 
warships, or the complete force in a fortification by 
means of a powerful gas which suffocates every living 
being. Such devices go along with the electrical pat- 
ents to slay the enemy at wholesale at an entirely safe 




A CURIOUSLY annoying theft is that of a negative 
film of the late solar eclipse, taken for the cinemato- 
graph by one of the British astronomical expeditions 
to India. Between Buxar, in India, and London a box 
wan opened and only the eclipse film taken. 



distance. We are not ready for that horrible weapon 
yet. Submarine boats may also be still classed among 
the extra-hazardous implements of warfare. 

Civilians probably do not understand that the navy 
and the army distrust inventions which propose to do 
away with fighting. What with five thousand dollar 
range finders and thirty-five hundred dollar automo- 
bile torpedoes, and expensive guns and submarine 
boats, and dirigible electric torpedoes and searchlights, 
and two million dollar battleships and harbor mines 
and sixteen-inch guns, fighting has become more and 
more scientific, b ut there is still the element of danger 
that the true soldier loves, and which he cannot escape. 

The wizard Edison suggests the use of large num- 
bers of canister lights. He would fill the canisters with 
calcium carbide, with a small quantity of calcium 
phosphide mixed in. These canister lights could be 
placed in the water near the patrol boats or fired half a 
mile away from a mortar. Acetylene gas would be 
given off from the contents of these canisters and this 
would be ignited continuously by the presence of 
spontaneously inflammable phosphureted hydrogen. 
Thus, great numbers of cheap lights could be placed 
over an area equal to a square mile, or even more. 
These lights burn for a long time and reveal the ap- 
proach of hostile torpedo boats, which seem to be so 
much feared. 

Then there is an Invention which resembles bottled 
ligbtniDg. The electricity is stored In condensers 
which bold as much as a celestial thunderbolt, and 



anything can be destroyed by it It is unfortunate 
that one of the scientific experimenters with this terri- 
ble weapon was recently killed by his own lightning. 

An electrical bomb has been almost completed. The 
flying projectile unrolls and carries along a copper 
wire connected with a powerful dynamo. When the 
bomb alights, it can be exploded by touching a button 
at the firing station. 

Mr. Seely, in the Patent OflBce, has got up an elec- 
trical gun which will throw a continuous stream of 
projectiles containing high explosives. The range is 
six miles. Two Russian inventors have a device for 
boring the bottom of a hostile ship full of holes. This 
is to be done from a submarine boat or otherwise, and 
the holes are made by an electrical contrivance which 
causes the metal of the armor to melt and run down, 
thus leaving the hole. 

Capt. Zalinski furnishes his new destructive device, 
which is a flying torpedo fitted with a dry battery. 
This is to be thrown alongside an enemy's ship and 
the water energizes and explodes the affair, and pro- 
bably destroys the vessel. — Army and Navy Journal 

m < » I m 

Tbe Lobster Before a Class In Cookery. 
Teachers of cooking in the public schools of New 
York City, where a good deal of attention is now given 
to this subject, have recently had the advantage of 
some most-valuable instruction at the biological labora- 
tory of Prof. C. L. Bristol, of the New York University. 
Of late special attention has been paid to those pro- 
ducts of the animal kingdom that serve man as food, 
with a study of the digestive processes of the 
lower animals as a foundation for the study of 
the human alimentary system. In connection 
with this branch of the subject Mrs. Mary E. 
Williams, supervisor of cooking in the public 
schools, says : " Considering the prevalence of 
indigestion, I cannot see why anyone should 
be surprised because cooking teachers study 
digestive processes ; " and in one of her recent 
practical lectures the subject was the lobster. 

Mrs. Williams said: "There is no way to 
get the eatable part out of a lobster except 
by dissecting it. Then the animal has some un- 
palatable little green glands, which serve it as 
kidneys, and which cooks often fail to remove. 
They quickly decompose and generate a violent 
poison, and if teachers in cooking convey no 
part of their biological knowledge but this to 
their classes, it can scarcely be said to have 
been acquired in vain. The kidneys of fish 
also have an injurious effect if not taken out. 
The lobster is a most curious animal. 

"Its stomach is located in its head and pro- 
vided with teeth, and it gets a new tooth every 
year. The shedding of the skull is an operation 
which no scientist has ever been able to ex- 
plain. The animal has extremely large legs in 
comparison with its joints, and yet it gets out 
of its coat of mail by drawing these huge limbs 
through the tiny joints. As might be expect- 
ed, it is completely exhausted by the time it 
has accomplished the feat, and always crawls 
under a rock or into the sand for a couple of 
days to rest and let its new shell harden." 

Prof. Bristol says that all animals are just as 
odd as lobsters when one gets acquainted with 
them, and his pupils appear to find them all 
equally interesting. Many of the teachers, in- 
stead of going home after the lecture, stay in the 
laboratory all day, and they have entirely con- 
quered the usual feminine aversion to animals 
of the small and wriggling type. They can 
handle a live crawfish with as much unconcern as if it 
were a kitten, and when the teachers take outings in 
the country, the wildflowers have a rival in the vari- 
ous unpleasant things that grow in stagnant pools. 



The Current Supplement. 

The current Scientific American Supplement 
contains many articles of timely interest. The deatk 
of Mr. Gladstone has been the event of the week, and 
"Gladstone and his Place in the History of his Time,'' 
by Mr. George W. Smalley, gives the views of one who 
had a rare and intimate opportunity for acquainting 
himself with the life and character of the statesman. 
Gladstone's latest portrait is the subject of the first- 
page engraving. 

"Admiral Cervera" is accompanied by a portrait of 
this Spanish admiral, who is in command of the Cape 
Verde fleet. "American Competition with France in 
Agricultural Products," from a French point of view, 
discusses an important economical problem. "The 
Latest Discoveries of the Antiquity of Man," by Prof. 
D. G. Brinton, is an important article by a great an- 
thropologist. "The Gold Fields of Australia" de- 
scribes these important mines. " Malay Life in the 
Philippines," by W. G. Palgrave, is concluded in this 
number. This is one of the most interesting accounts of 
the Philippines which we have seen. "The Schneider- 
Canet Quick-Firing Breech Mechanism " describes one 
of the latest modern guns. " The Making of a Stained 
Glass Window," by L. F. Day, is a very full article. 
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THE SFAmSH "CAFE VEBDE" FLEIST. 
(Contiuued from first paf^e.) 
dBSign, two of them being of 28 knots speed and 
one of 30 knots. Tiie similarity in the ships is of 
great value in enabling the fleet as a whole to 
steam at any desired speed or move in any desired 
formation, instead of the faster ships having to 
wait for some slower vessels or the more powerful 
having to shield the weaker units when forming the 
line of battle. The disposition, arc of training and 
power of the batteries being almost identical in all the 
ships, a fighting position which is the best for one ship 
is the best for all the fleet. It is a well recognized fact 
in naval warfare that this homogeneity in a fleet is in 
itself a considerable source of strength, just as a fleet 
made up of ships of miscellaneous types and having 
various speeds must accommodate itself to the slowest 
and weakest units or permit them to be destroyed 
piecemeal by the enemy. 

Tt is evident that the ships of the Spanish flghting 
line were designed with a view to fighting at a consid- 
erable distance from their home base. To this end 
they possess three prime requisites : Seaworthiness, 
habitability and a large coal supply. They stand high 
out of the water, they have 
abundance of berthing 
space between decks, and 
they are credited ■vyith a 
coal supply of 1,300 tons, or 
enough to carry them for 
10,000 miles at a 10-knot 
speed. The fleet, there- 
fore, has the characteris- 
tics which mark, or should 
mark, the ships of a na- 
tion with extensive colo- 
nial possessions, and which 
are conspicuously present 
iu the British navy, 
whose nine battleships of 
the Prince George class 
can carry 3,250 tons of coal, 
or sufficient for them to 
steam for 19 days at a 
speed of about 15 knots an 
hour. It should be men- 
tioned, however, that, al- 
though the theoretical ra- 
dius of the "Vizcaya" 
type of ship is 10,000 
knots, it is not likely that 
in actual service it is so 
large. The auxiliary en- 
gines on board probably 
consume from 8 to 10 tons 
of coal per day, and this is 
to be deducted from the 
amount available for the 
main engines. 

Of the four armored 
cruisers in the Cape Verde 
fleet the "Christobal Co- 
lon " is undoubtedly the 
most formidable both in 
armor and armament. She 
is one of six similar ships 
built or building at Sestri 
Ponente, in Italy. Two 
of these, the "Guiseppe 
Garibaldi " and " Varese," 
are being built for the 
Italian navy ; two, the 
" Garibaldi" and the "San 
Martino," form part of the 
Argentine navy; the other 
two are the " Christobal 
Colon" and the "Pedro 
d'Aragon,'' now under con- 
struction for Spain at the Italian yard. The most strik- 
ing feature in these ships is the unusual amount of side 
armor which they carry, in which respect they are 
only surpassed by the French "Dupuy-de-Lome," 
which is entirely covered from stem to stern with 4 
inches of steel. The "Dupuy-de-Lome" was designed 
after the French experts had proved the terrific de- 
struetiveness of shells containing high explosives, and 
realized the necessity of preventing their bursting 
within a warship. The " Christobal Colon " is not so 
completely covered as the " Dupuy-de-Lome," but her 
armor is thicker and of Harvey steel. In the first place 
she has a complete waterline belt af 6-inch Harvey 
steel. Above this and extending for about two-thirds 
of her length amidships is another belt of 6-inch steel 
which reaches to the upper deck. At each end of this 
belt are transverse bulkheads of the same thickness 
which extend clear across the ship and join the side- 
walls of armor, thus constituting a great oblong fort or 
citadel. Within the shelter of this citadel is a power- 
ful battery of ten 6-inch rapid-fire guns, five on each 
broadside. Each of these guns can be fired five or 
six times a minute, and the 100-pound shells have 



Placed within the shelter of the citadel, one forward, 
one aft, are two barbettes of 6-inch steel which pro- 
tect the turning gear of two 10-inch guns, which 
are the most powerful weapons carried by the ship. 
They throw a 500-pound shell with a muzzle energy of 
14,430 foot-tons, which can penetrate over 20 inches of 
iron at 1,000 yards. Above the 6-inch battery is an- 
other rapid-fire battery of six 4"7-inch guns, each capa- 
ble of firing 7 or 8 shells per minute, which are good 
for a muzzle penetration of 15 inches of iron. These 
guns are protected by shields of Harvey steel. It will 
be seen that the armament is not only extremely pow- 
erful, but unusually well protected. The secondary 
rapid-fire battery consists of ten 6-pounders and ten 1- 
pounders, with two machine guns in the tops. There 
are also four Whitehead torpedo tubes, protected by 6 
inches of armor. The speed is 20 knots and the coal car- 
rying capacity 1,000 tons. It should be mentioned that, 
in addition to the belt and citadel armor, the " Colon" 
is further protected as to her vitals by a 1^-inch deck, 
a cofferdam of water-excluding cellulose and the ar- 
rangement of her coal. Of the four ships of the Cape 
Verde squadron, she easily stands first in all round fight- 
ing efficiency. 
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DIAOBAH DP OTJNS AHS ABHOB OF ABHOBED CBUISEBS "VIZCAtA," " HABIA TEBESA " AND " OQUENSO." 



The other three ships, "Vizcaya," " Maria Teresa " 
and "AlmirantelOquendo," were built at Bilbao, Spain, 
and launched in 1890 and 1891. Their principal di- 
mensions, etc., are as follows : Length, 340 feet ; beam, 
65 feet; draught,' 21}^ feet; displacement, 7,000 tons; 
speed, about 20 knots for the "Teresa" and "Oquendo" 
and 21 knots for- the "Vizcaya." The waterline for 
over two-thirds of the length is protected by a belt of 
steel 13 inches thick and 5% feet deep, part of it being 
below and part above the water line. At each end of 
the belts a transverse bulkhead of steel of the same 
depth extends across the ship to prevent a raking shot 
from entering the engine and boiler rooms. At the 
top of the belt and bulkheads, or about two feet above 
the water line, is a steel deck 3 inches in thickness, 
which is level between the bulkheads, but curves down 
to meet the stern and stem (see diagram) below the 
water line. So far, so good, as regards armor pro- 
tection. The weak point in this respect is the fact 
that the sides of the ship above the belt are entirely 
unprovided with armor. There is thus a space the full 
depth of two decks, or say about 15 feet, which is pene- 
trable by the smallest shells. It is true there are sev- 
a muzzle energy of 4,645 foot tons and are capable ] eral feet of coal atowed in the wake of the engines and 
of penetrating 31 inches of iron at the muzzle. . boilers on the berth deck above the belt, and while 



this might stop and burst the shells, it would not 
burst, them on the outside of the ship, as would the 6- 
inch side armor of the '" Christobal Colon." 

The armament is powerful, though not equal to that 
of the "Colon." Its lack ol armor protection however de- 
tracts greatly from its efficiency. There are two armor- 
piercing 11-ineh guns, one forward and one aft, which five 
over 10^-ineh steel barbettes carried on the main deck. 
The barbettes communicate with the magazines below 
the protective deck by means of thick armored tubes, ai 
shown in the diagram, which will serve to protect the 
ammunition on its way up to the breech of the guns. 
Apart from the tubes, however, there is nothing but 
the thin i^-inch plating of the ship's sides to prevent 
shells from being burst beneath the barbettes. It 
would not take many such shells, even from rapid-fire 
guns, to cut away the plate framing and girders that 
support the great weight of the barbette gun and turn- 
ing gear and tumble the whole structure into the hold 
of the ship. The same thing is true of the amidships 
battery of ten 5J^-inch rapid-fire guns on the same 
deck. High explosive shells bursting beneath them 
would break up the deck and inevitably put them out 
of action. Four of the 5}^-inch guns are carried on 

sponsons, which extend out 
from the sides of the ship 
and enable the guns to be 
trained fore and aft. On 
the gun deck below are 
eight 6-pounder and eight 
1-pounder rapid-fire guns 
and in the tops on the 
fighting masts are two 
machine guns. 

The 11-inch gun shown 
in our front page engrav- 
ing is a very formidable 
piece, capable of penetrat- 
ing the belts and gun po- 
sitions of our battleships 
at the ordinary fighting 
range. It is a 35-ealiber 
weapon of the Hontoria 
type and weighs about 36 
tons. With a charge of 352 
pounds of powder it fires 
an armor-piercing shell of 
694 pounds with a veloci- 
ty of 3,034 feet a second. 
The shell has a muzzle 
energy of 24,000 foot-tons 
and is capable of perforat- 
ing 28i4 inches of iron at 
the muzzle. This weapon, 
therefore, approaches the 
12-inch rifle Mark I of our 
navy, which has a foot-ton 
energy of 25,985 and a 
penetration of 30'8 inches. 
The curious domelike 
structure above the gun is 
a light shield a few inches 
in thickness which is bolt- 
ed to the carriage and ro- 
tates with the gun, the 
barbette being stationary. 
The shield is too thin to 
stop the heavier rapid-fire 
shells, which it would only 
serve to intercept and 
cause to burst inside. The 
Chinese removed the light 
shields of a similar kind 
from their guns on the 
"Chen Yuen" before the 
battle of the Yalu, con- 
sidering the gun crews 
would be iu less danger 
without them ; though the Japanese, who now are 
the owners of this ship, have replaced them, probably 
making them thicker and of better steel. 

The four cruisers of the Cape Verde fleet are all liber- 
ally supplied with torpedo tubes, the " Colon " having 
four and the other three ships six, two of which are 
submerged. The above-water tubes, owing to the terri- 
ble risk of having the torpedoes hit and exploded on 
the ship itself, are not likely to be used ; but the under- 
water tubes are very dangerous weapons, and if the 
swift Spanish ships should steam in to close range, they 
might even the fortunes of alosingflght bysinkingone 
or more of the enemy. 

Accompanying the cruisers and acting as very useful 
scouts are three torpedo boat destroyers of the latest 
design and of exceptional power and speed. Two of 
them, the " Furor" and " Terror," which were built on 
the Clyde in 1896, are sister boats, 230 feet long, 23 feet 
beam, of 5\4 feet draught and 380 tons displacement. 
They have engines of 6,000 horse power and are capa- 
ble of 28 knots speed. They carry 100 tons of coal and, 
contrary to the popular opinion, can cruise for several 
thousand miles at 10 knots without replenishing their 
bunkers. They have two torpedo tubes and carry a crew 
of 67 men. The " Pluton," built last year on the Clyde 
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is 5 feet longer, ZI4 feet broader and of about the same 
draught. Its displacement is 400 tons, and its engines 
of 7,000 horse power drive it at a speed of 30 knots an 
hour. The three boats are, therefore, two-thirds the 
length of the big cruisers and are good seaworthy ves- 
sels capable of going anywhere with the fleet. They 
are heavily armed, carrying two IS-pounders, two 6- 
pounders and twe 1-pounders, and would be capable of 
sinking any torpedo boats they might overtake. 

Such is the Cape Verde fleet, whose speed and wide 
radius of action have already earned for it the title 
"elusive." Incapable of meeting our battleships in 
action with any hope of success, its admiral appears to 
be content with threatening our communications and 
giving assistance to the beleaguered island by acting as 
a diversion to the fleets of Admiral Sampson and Com- 
modore Schley. The question of the capture or destruc- 
tion of the Cape Verde fleet is first and last a question 
of coal supply, for it will be the scarcity of this that 
will ultimately drive the Spanish admiral to an active 
engagement or send him back to Cadiz. 



Science Notes. 

M. Vallot's observatory on the top of Mont Blanc is 
to be moved from the Rochers des Bosses, where it 
now stands, to a rocky point at the same altitude, as 
the piling up of the snow in its present position inter- 
feres with scientific observations. The removal will 
be difficult, as the whole structure will have to be 
taken piece by piece on tlie backs of workmen to 
the new site at a height wherfe any physical exertion is 
exhausting. It is hoped that tlie transfer will be com- 
pleted in one season. 

According to the Bulletin de la Soci6t6 Francjaise de 
Physique, M. Cr6mieu has devised an ingenious means 
of producing elliptic sound vibrations in air. By the 
interference of the longitudinal vibrations of two 
organ pipes, placed at right angles, and vibrating 
under the influence of two diapasons with the proper 
difference of phase, an elliptic motion was set up at 
the intersection of the tubes, and its existence was 
made evident by means of delicate quartz fibers which 
followed all the movements of the air. 

Prof. Theobald Fischer contributes a short paper to 
Petermann's Mittheilungen on the " moraine-amphi- 
theater" of the Lake of Garda, says Nature. The 
form of the moraine deposits on the inner or Italian 
side of the Alps differs markedly in type from that on 
the outer or German side. In the former type, of 
which the Lake of Garda affords an excellent example, 
the deposits are laid down in concentric ramparts 
which turn their convex side to the plains ; while in 
the latter we find the familiar expanded fan shape at 
the mouths of the valleys. Dr. Fischer avails himself 
of the very excellent maps and models furnished by the 
Italian service. 

A rather remarkable accident with chloroform is re- 
ported from the Catholic Hospital at Heme, West- 
phalia. It appears that a man had to be operated 
upon at once for a gunshot wound, and the operation 
being difficult, the time extended to about four hours. 
The illuminant in the room was gas, and it is supposed 
that it decomposed the chloroform with evolution of 
chlorinated vapors, with the result of incapacitating 
the two surgeons and so seriously injuring the sisters 
in attendance that one died on the second day, and 
the lives of the others were in great danger. The mat- 
ter is of special interest, because operations have to 
be performed occasionally without preparation, and 
it would seem, from this experience, that only the in- 
candescent electric lamp can be safe. 

At a meeting of the New York Academy of Sciences, 
on January 34, Mr. E. L. Thorndike, of Columbia 
University, gave an account of a long series of interest- 
ing experiments on comparative psychology. These 
experiments were made upon cats, chickens, dogs, 
monkeys and other animals, and were supplemented 
bj; the experience of professional animal trainers. Ac- 
cording to a report in Science, cats were placed in 
boxes with doors so arranged that they could be 
opened from the inside in various ways, in one set of 
experiments by pressing a latch, in another by pulling 
a cord, by pulling a hook attached to a cord, or by 
turning a button. Again the arrangement was more 
complicated, and two or three separate movements 
had to be combined in order to release the door and 
let the animal out to reach the fish placed outside the 
cage. Curves were given showing the rate at which 
the kittens learned the various tricks, the time taken 
to get out becoming gradually shorter. The trick 
was always learned by accident ; one lucky hit would 
prepare the way for another. There was no trace of 
rational inference. Seeing another animal do the 
trick a hundred times was no help. Nor was it possible 
to teach the trick by taking the kitten's paw and put- 
ting it on the latch, and so opening the door, no mat- 
ter how often it was repeated. A habit once formed 
artificially will overpower natural instincts. A chicken 
that had been compelled to jump from a box to the 
floor in a roundabout way by a cardboard placed in its 
way, felt unable to jump down to its food directly when 
the card was taken away. 



Electrtcal Setru and Notes. 

Prince Victor Emmanuel of Naples is said to be an 
expert electrician. He experiments on all its applica- 
tions to light, sound, motive power and photography, 
and was one of the first persons in Italy to investigate 
the Roentgen rays. 

It is reported that a huge central station will be con- 
structed in Saxony to supply electricity throughout the 
kingdom; 168 towns will be connected with the station. 
— Electrotechnische Rundschau. 

Twelve thousand mail cars of the German railroads 
are now lighted by electricity, storage batteries being 
employed. The light has given full satisfaction and is 
also said to be cheaper than the gas light used hither- 
to. — Uhland's Wochenschrift. 

The Western Electrician has paid great attention 
to the electrical aspects of the war and has published 
several columns each week devoted to this subject. A 
reportfrom Hong-Kong brought by thesteamer"Gaelic" 
states that the night before this vessel left Hong-Kong, 
Commodore Dewey gave an exhibition of electric light 
signaling. The Commodore is particularly interested 
in this branch of naval tactics, as he was at the head of 
the naval commission which authorized and formulated 
the method and code. The signals of the war vessels 
in the harbor of Hong-Kong were answered almost in- 
stantaneously from the other ships anchored at vari- 
ous distances. 

It would be suicidal for a vessel to enter New York 
Harbor at night under the present regulations. All 
the channels of the harbor are planted with contact 
mines, which, while harmless in the day time, would ex- 
plode at night by contact. Patrol boats enforce the 
orders of the authorities and protect the mines and 
cables from the knives and nets of the shad fishermen 
or those who are disposed to destroy the mines out of 
sympathy with the Spaniards. A large number of 
mines have been placed in our harbors on the Atlantic 
and the Gulf coast. One or two of the mines which 
have been cut away from the cables by the propeller of a 
boat or otherwise have been blown up by the engineers 
as an object lesson, and the result showed that they are 
in perfect order. Mines have also been placed in Long 
Island' Sound. 

The lack of a trans-Pacific cable under American 
control was greatly felt after the victory of Manila. 
The ordinary rate from Chicago to the Philippine 
Islands is $2.41 a word. 

During the bombardment at Matanzas, on April 27. 
the electrical ammunition hoists and the turning gear 
of the New York worked admirably. This news is 
specially gratifying to those who contended that the 
electrical transmission of power on shipboard is as reli- 
able as it is convenient and economical. 



An elaborate signal service system along the south- 
ern coast of New England, with thirty-four stations, is 
manned by New York militia. If a patrol boat should 
sight one of the enemy's ships approaching Long Island 
Sound, she would immediately put in under full steam 
for a coast life saving station- on the southern Long 
island shore and signal the militiamen stationed there 
of the approach of the invading ship. The news would 
at once be sent on by telephone to Fire Island, Quogue 
or Montauk Point, whichever station was nearest. 
These stations are in direct telegraphic communication 
with the Navy Yard at Brooklyn. As soon as the mes- 
sage was received by telephone at one of the three sig- 
nal stations named, it would be immediately transmit- 
ted to the Navy Yard. 

It is said, for the first time in the experience of an 
army in actual service, the commanding officers of the 
United States troops will have complete outfits for 
luaintainiijg telegraphic communications with the va- 
rious brigades and regiments that go to make the di- 
visions and corps of the army. General Greely also 
has equipped and has ready for service his field tele- 
graph outfit. 

The War Department has decided to erect sets of the 
"telephotos" at the fortifications at Boston, New York, 
Fort Monroe, Key West and San Francisco, so that 
news, instruction and general communications may be 
transmitted by night as well as by day between the 
army fortifications which will be in telegraphic com- 
munication with Washington and the fleets or vessels 
of the navy which may be under the guns of the forts 
or in adjacent waters. It is the intention of the gov- 
ernment to equip other stations along the coast with 
these signals. The inventor has devised a small auto- 
matic auxiliary engine connected to a dynamo of suffi- 
cient size to supply the lights of the "telephotos." This 
could be installed at a small cost and could be run 
without requiring the services of a skilled engineer or 
attendant. 

The great 60-inch search light which was used at the 
World's Fair now guards the approaches to the harbor 
at Norfolk, Va., the latter being protected by means 
of submarine mines. A modern battery of rapid-fire 
guns for use against torpedo boats and light-draught 
gun-boats have greatly inardttsed the efficiency of the 
tort. 



THE TBAK&-HI88IS8IFFI AHD IKTEBITATIONAL 
EZFOSITIOir AT OMAHA. 
The greatest exposition of America's resources and 
the products of a nation's thrift ever witnessed, with 
the single exception of the World's Fair at Chicago in 
1893, will take place on the banks of the Missouri in the 
summer and fall of 1898, at Omaha, Neb. It was at 
.first intended to make the exhibition a regional one,- 
devoted to the products, arts and industries of the 
States west of the Mississippi River, but this plan ex- 
panded as the work progressed, and all the States were 
invited to take part in it. Then there was some attempt 
to make it international in character, the foreign flavor 
being dear to American hearts at American fairs, as is 
just and natural, and this attempt has been quite suc- 
cessful, as several countries will participate. The work 
of preparation is well under way, and there is satisfac- 
tory assurance that every building will be completed 
and every exhibit in place when the gates are opened 
to the public on June 1. The exhibition will continue 
open until November. 

Anyone who visited either of the Paris expositions 
will readily concede that, although no nation surpasses 
the French in artistic capacity and perhaps none equals 
that country in the development of landscape garden- 
ing, it is a fact that from an exterior point of view all 
of the exhibitions held there have been singularly un- 
attractive. The first two expositions were held in the 
Palais de I'lndustrie and were completely housed un- 
der a single roof, and there was no special attempt at 
beautifying the grounds immediately about the Exposi- 
tion building. And the same was true, in a degree, of 
the World's Fair in 1889. The space was so valuable 
that the whole thing was crowded, and there was little 
opportunity for any display of landscape gardening. 

It was reserved for Chicago, in 1893, to make land- 
scape gardening a feature of the World's Fair ; and no 
one who was privileged to see that dream of beauty 
will doubt the wisdom of the effort. 

Profiting by the experience of the Columbian Expo- 
sition, Omaha proposes in the forthcoming Trans-Mis- 
sissippi Fair to pay special attention to scenic effect. 
The situation of the grounds lends itself in a remarka- 
ble way to such an endeavor. There is a splendid pla- 
teau covering two hundred acres, breaking off sheer into 
the gorge which constitutes the valley of the Missouri 
River. The outlook from the top of this bluff, which 
has been provided by nature, is magnificent and inspir- 
ing beyond expression. Throughout a stretch of a mile 
the visitor may stand and with his eyes sweep that 
beautifhl valley, with the bluffs of Iowa beyond, for a 
great distance. At his feet the river bank and stretch- 
ing southward the busy outskirts of the city of Omaha 
are seen. Beyond sweeps the majestic river, laden with 
steamboats and all forms of passenger and freight craft 
—a typical scene — while in the distance are the marsh- 
land bottoms backed by the imposing mesas of the ad- 
jacent State. 

But this is all natural and God-given. It is to that 
which art is developing — the exposition grounds proper 
— that the visitor will turn with chief interest. The 
landscape gardening on what is known as the Bluff 
Tract promises to be most imposing. A vast quantity 
of flowers, shrubs and trees will be set out so as to form 
a beautifully shaded garden spot. There will be laby- 
rinths, graveled walks, the more conventional geome- 
tric flower beds, hedgerows and lovers' nooks, all in 
such profusion and with such a wealth of verdure that 
one may walk by the hour in the serene belief that he 
is far from the madding crowd in the fastnesses of 
Nature itself. But in sharp contrast will be the Court 
of Honor, over the way. Here the long lagoon, dotted 
by lazy gondolas, weaving in and out and under the 
graceful arches of the bridges ; the picturesque foun- 
tains playing in the bright sunlight, the walled sides of 
the water flanked by the greenest of grass plats, with 
here and there a pedestaled Apollo or laughing faun, a 
Bacchus or the struggling Laocoon or the classic figure 
of the Venus de'Medici, backed by the imposing line of 
stately buildings and graceful arches and colonnades — 
all these will make up a picture of amazing beauty and 
impressiveness. It will not be a "White City." The 
artists have hit upon a color scheme which will relieve 
the scene from the hard glare of monotonous concrete, 
so trying to the eyes at Chicago. The buildings are to 
be done in neutral tints of Pompeian red and brown 
and ocher. This is daring and at first thought would 
seem incongruous. But careful tests have been made, 
and all now agree that it will be a. great improvement. 
It will really be suggestive of Sienna marble, and will 
be most harmonious and effective. 

The marvelous progress that has been made in the 
grounds has effectually dispelled any fears that the 
buildiners would not be ready in time or that the open- 
ing might be delayed. The experience gained from for- 
mer e'xpositions has enabled contractors and workmen 
to erect and complete exposition buildings much more 
rapidly than was possible even five years ago, and the 
task of installing exhibits will be a comparatively easy 
matter, as every inch of space is shown on plans drawn 
for the purpose of facilitating the work. The govern- 
ing board has acted wisely in employing a firm of 
1 Boston arohlteota to make the general plan of the 
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grounds and to control the whole building scheme ; 
the principal buildings have been divided among the 
best architects of Western cities. 

The beautiful building of electricity, simple, but ef- 
fective in design, stands nearly finished. Its ornamen- 
tation, symbolic of its exhibits, shows clear designs in 
cogwheels and electrical machinery. The most com- 
plete and elaborate display of everything pertaining to 
the infant yet ever-developing science will be shown. 
Tesla, Edison and Prof. Thompson will have individual 
exhibits. 

In the section devoted to machinery will be found a 
splendid and complete collection of agricultural me- 
chanism, the finest ever exhibited at any exposition. 

The Agricultural Building will command much at- 
tention and the Temple of Ceres is well fitted to ex- 



Across Sherman Avenue is a viaduct which connects 
the Main with the Bluff tracts. The latter will contain 
the State Buildings, the Horticultural Building and the 
Midway. 

The Horticultural Building is designed in the Corin- 
thian and Ionic styles, and will furnish 27,000 square 
feet of space for exhibits. 

The main feature of this building is a central dome, 
with an open gallery from which visitors may view 
the surrounding country from a height of 110 feet. The 
main entrance will be through a portico supported by 
free Corinthian columns. 

The State Buildings are progressing rapidly. Illinois 
will have an exceedingly pretty and pretentious home, 
designed in a combination of Greek and Byzantine 
architecture, with a dome 115 feet high. Nebraska's 



pledged to treat the visitor courteously and answer 
his questions or put him in the way of getting them 
answered. 

The transportation facilities are excellent, and ex- 
tensive preparations are being made for the entertain- 
ment of the guests. With a number of good hotels, 
together with the many new lodging houses being 
erected, there will be no scarcity of excellent accom- 
modations. 

,» 4 a » » 

A Parisian Scientific Toy Pictnre Book. 

The pictures represent the most familiar domestic 
animals, and each animal speaks its own language. To 
cause it to break silence, it suffices to pull a little string 
at the edge of the book. Here are a rooster, a cow, a 
lamb, little birds in their nest, a donkey, a cuckoo, a 




VIEW HOBTHWESI FBOM WEST DOME 'OF FDTE ABTB BITILDIHO.- VIEW NOBTHEASI FBOM WEST DOHE OT flRB ABTS BUILDIKO. 

THE TBANS-MISSISSIPPI AND INTEBNATIONAL EXPOSITION AT OMAHA. 



high, which surrounds the building, will be artistically 
colored, and will add a contrasting bit of beauty to the 
whole conceit. 

The Government Building, which, with its huge 
dome and immense wings which flank it on either side, 
reminds one so strongly of the national Capitol at 
Washington, will stand facing the lake and overlook- 
ing the main court. Curving colonnades which stretch 
away on either side connect it with the Agriculture and 
Fine Arts Buildings. Surmounting the dome will be a 
reproduction of the famous " Liberty Enlightening the 
World," and from the ground to the torch in her hand 
the distance will be 178 feet. The statuary which will 
adorn these diflferent buildings is well nigh completed. 
That which will ornament the Government Building 
was made in Washington, D. C, while that of the Elec- 
tricity, Manufactures, Fine Arts and other buildings 
has been made iu Chicago, St. Louis, Nashville and 
other oitiee. 



commodious building is 90 by 145 feet. Iowa, Wyom- 
ing, Colorado, South Dakota, Wisconsin, Montana, 
and even far-off New Jersey are already at work in the 
preparation of plans for buildings. One of the most 
novel will be Georgia's Pine Palace, built of native 
lumber and highly polished. An immense wigwam 
will represent Pottawattamie County in Iowa, while 
Missouri will boast of three beautiful buildings. The 
other State buildings are rapidly materializing, and it 
will be safe to say that when the exposition opens its 
gates on June 1, no less than thirty-four of our States 
will be fittingly represented. 

A curious innovation will be a Bureau of Courtesy. 
Not only is the idea novel, but it is surprising to learn 
that nearly all the people in Omaha will be enrolled In 
the committee. Every member will wear a badge, and 
visitors will be at liberty to address anyone wearing 
one of these badges, and ask for any information they 
may like. The member, on the other hand, will be 



" mamma." These various results are obtained very 
simply with the aid of small bellows placed in a 
box hidden in the book. When the string is pulled 
the air enters the corresponding bellows, and is then 
expelled by a spring that tends to return the bellows 
to its original position. The air makes its exit through 
a special tube appropriate for each cry, and at the 
same time the bellows meet with certain obstacles 
placed on a wire. These arrangements have been care- 
fully studied with a view to producing the proper 
sounds. — La Nature. 



The legend of Romulus and Remus being suckled by 
a she wolf passes for a fable, but the researches of 
naturalists lend it color. In India native children have 
been nursed by wolves and lived with them. Negroes 
aver that anthropoid apes have suckled babies. Ro- 
manes has cited as a fact the suckling of three young 
rats by a cat whose kittens had been taken from her. 
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REGENTLT FATENTEB INTENTIONS. 
Agrlcnltnral Implements, 

Grass Clipping Device.— John Me 

Callam, Chippewa Falls, Win. TliiB grass catting de- 
vice comprises catting and operating mechanisms, a 
gaiding handle formed in two parts screw-threaded on 
each other, each part having one of the mechanisms 
attached thereto, and an arm moanted upon one part 
having a locking pui thereon. The adjacent end of the 
other part is provided with a series of holes arranged 
on a spiral corresponding to the thread of the con- 
nection and adapted to receive the locking pin. The de- 
vice can be worked by one or both hands of the operator 
and can be easily moved in any direction, so as to clip 
grass around trees or shnibbery. 

Combined Cotton Seed Planter 

AND Fbrtilizbr DISTRIBUTER.— Walter G. Gray, Mar- 
rowbone, Tenn. The inventor has in this patent devised 
a machine which is designed to make a ridge, trench and 
top it, plant the cotton seed and supply the fertilizer, and 
which will then close the trench iii the ridge, covering 
the seed, all of which operations take place almost at 
the same time or in quick succession. The machine is, 
furthermore, provided with plows enabling it to make 
a laige or a small ridge, with either two or four farrows 
to the ridge. A novel seed-distributing device permits 
bat a few seeds at a time being taken from the hopper 
and delivered to the drill or chute. 

Corn Header.— William A. Wilson, 

Centropolis, Kan. This machine comprises a frame, a 
platform mounted to swing thereon, a lever fulcrqmed 
on the axis of the platform and having its upper portion 
extended f orwardi} beyond the axis, a standard fixed to 
the platform and having a sliding connection with the 
upper end of the lever, a link pivoted to the lower end 
of the lever and extending forwardly, a hand-lever 
monnted on ttie frame and connected witb the link, and 
a bell-crank lever also moanted on the frame and con- 
nected with the link, the bell-crank being within reach 
of the driver's foot. 



Aieycle ImproTcments. 

Bicycle Canopy.— Jacob J. Metzger, 

Cleveland, O. In this canopy a base section capable of 
being attached to the stem of a bicycle, supports a tubu- 
lar standard in which a rod is adjustably held. A block 
is located at the upper end of the rod and is adjustably 
held thereto by a thumb screw. Two pivotally-coimected 
members are nionnted on the block and form a fork, the 
arms of which extend upward and outward in opposite 
directions. To the upper ends of the members the cano- 
py is attached, which is, consequently, adjustably held 
In place. The canopy can also be used as a sail both in 
running with and leaching on the wind. 

Handle Ba r.— Thomas Vantuyl, 

Nichols, la. This handle-bar comprises a hahdie-bar 
stem formed with a head having internal notches, a fit* 
ting mounted to tnm in the head and formed at its ends 
with bearini^s, handle arms engaging the bearings with 
their inner longitudinal ends, and a key held in the fit- 
ting and engaging notches in the handle arm ends and 
notches in the head. The arms are designed to permit 
independent adjustment either longitudinally or trans- 
versely. 



En^ineerins. 

Gas or Oil Engine.— Frank S. Mead, 

Montreal, Canada. This engine consists of a power cyl- 
inder, a channel for the supply of compressed air, a 
channel for the supply of liquid fuel, a passage leading 
from both channels to the cylinder, and a piston ac- 
tuated by the engine and so arranged as to control the 
admission of air and fuel to the cylinder. A spraying 
levice is located adjacent to the working chamber, and 
o tlie spraying device tht; valved delivery port of an 
air compression pump is connected. The delivery tnbe 
is directly controlled by the movement of the pump- 
piston for injecting a spray of liquid fuel into the work- 
ing chamber after the exhaust is closed. 

Differential Piston Valve.— Nich- 
olas Power, New York City. The valve-body of this 
valve is provided with an inlet and outlet and a valve 
seat. A cylinder is secared to the valve body above the 
valve se At and tias its lower open end in communication 
with the inlet of the body. A piston located in the cyl- 
inder is provided with a loosely sliding stem by which 
it is operated and with a stem projecting from its lower 
end. A valve is loosely mounted on the stem projecting 
from the lower end of the piston and is adapted to rest 
upon the valve seat. The area of the top of the valve 
being greater than that of the piston, the valve is held 
to its seat When raised from its seat, the pressure of the 
fiuid on the lower end of the piston wlU cause it to slide 
upward to open the valve entirely and hold it open. 



eantly until, by manual force, a crank shaft is tamed, 
which, acting upon various devices, causes the alttnn bell 
circuit to be broken, thus stopping the alarm. 



Electrical Appliances. 

Electrical Steering Apparatus.— 

Harry O. F. Bindemann, Madrid, Spain. Connected 
with a rudder, oppositely rotating motors and clutches 
for operatively connecting the rudder with either of the 
motors, are an axle or pivot controlled by the oper- 
ator, a switch arm capable of a limited rotary move- 
ment relatively to the pivot and having an inclined sur- 
face, a pin projecting from the pivot and engaging the 
inclined surface, a spring for keeping the pin against the 
inclined surface, contact devices arranged to be en- 
g^ed by the switch-arm and electrically connected to 
the clutches, and means for holding the mdder stationary 
after it has reached the desired position. 

Alarm. — Ira B. Frazee. Blairstown, la. 
This invention relates to an improvement adapted partic- 
ularly for detecting the fraudulent entrance of persons 
into buildings. The device consists of a casing contain- 
ing the alarm apparatus and itp battery, which apparatus 
is in connection with the terminals of an electric circuit. 
By the delicate adjustment of a weight an arm upon 
which the armature of an electro-magnet is carried is 
so arranged that it shall drop upim a contact post, caus- 
ing the alarm bell to ring, should the electric circuit 
which ihhb through the places to be protected, be brokeii. 
By an ingenious device, the bell is nutde to ring incee- 



mechanlcal Devices. 

Centering Machine.— Jacob fi. 

Brewer, New Straitsville, O. This centering machine 
comprises a series of revoluble spindles adapted to carry 
a squaring tool, a drill and a reamer arranged in the same 
plane, a carriage mounted to slide toward and from the 
tools, a cross-slide movable on the carriages at right 
angles to the movement thereof, a holding device on the 
cross-slide, for holding the work in the same plane as 
the tools, means for moving the carri age forward and 
backward to carry the work to and from the tools, and 
means for adjnsting the cross^lide, to carry the work 
successively in alignment with the tools, and for locking 
the slide to the carriage after it has been adjusted. The 
machine is* especially designed for conveniently and 
accurately centering the stock to be turned in a lathe or 
like machine. 

Die Stock.— William H Sweitzer, DaD- 

rille. III. Connected to a die-stock having radial han- 
dle bars and radial recesses for dies in opposite faces 
of the stock are a number of thread-cutting diesengaging 
the recesses of the stock, a central die occupying the 
recesses on one side and the other dies being disposed 
about the center and in the recesses on the other side of 
the stock, each die comprising a fixed section and a 
movable section, and a set screw bolt for adjusting each 
movable die sectiop, the bolts each having a threaded 
engagement with the die stock. 

Railway Switch. — William Harris, 

Belleridge, Pa., and Wilbur J. Harris, Mount Pleasant, 
O. This invention makes use of a deflecting rail and 
fixed switch points in connection with mechanism 
mounted upon the car and under manual control; the 
switch points may be made to engage the defiecting 
rail to shift the car sideways. The mechanism upon the 
car comprises an eccentric sleeve joumaled on the axle, 
a deflecting wheel joumaled on the eccentric sleeve, a 
gear on the sleeve concentric with the axle, a rock bar 
held in engagement with the gear, a pinion fixed to the 
axle, a frame having top and bottom racks engagable 
with the pinion and connected with the rack bar, and 
suitable levers and springs by which the frame may be 
depressed or raised to engage either rack with the pinion, 
and thus to cause its horizontal movement in either di- 
rection, and by reason of the connection with the rack 
bar to turn the eccentric sleeve in either direction. The 
frame is also constrocted with locking recesses receiv- 
ing the pinion to limitlhe horizontal movement of the 
frame and to hold it in either extreme position. 

Bending Machine. — Charles Sey- 
mour, Defiance, O. In this bending apparatus a form is 
supported on a frame and two bending arms are mounted 
below the form. A master strap extends from one arm 
to the other, means being also provided for swinging the 
arms. A rope is run beneath the arms and rolls over 
pulleys carried by the frame. Springs serve to draw the 
rope taut beneath the arms, the rope forming a yielding 
support for the inner ends of the arms, and serving to 
thrust the arm toward the form, thus causing the timber 
to be bent which is contained between the arms. 

Automatic Vehicle Brake. — Joseph 

Samuel Elliott, Eddy, Tex. Connected with brake-beam 
rods and levers arranged in the rear of the brake-beam 
and in the same plane therewith, are a yoke having a 
central hook to which a spring is attached, a threaded 
pull-rod passing through a threaded bore jn the yoke, 
and a hand mechanism comprising a lev» arranged par- 
allel to the brake levers, the rod and the hand lever. The 
brake apparatus is connected with a lirV suspended froiP 
the front axle. Througn a device consisting of an elon- 
gated link having an upward curve at its middle the pull 
rod passes and has a cross-pin arranged in the rear of the 
curved portion of the device. To the front end of this 
device the lift lever and rod are attached. The brakes 
are applied by the team when holding back, such result 
being obtained through the fiexible connection between 
the neck yoke and levers operating the brake beam. 



miscellaneons ContrlTances. 

Coi^FEK Roaster.— William R. Ram- 
sey, Keno, Ore. Tiiis coffee roaster comprises a rectan- 
gular receptacle, one end of which is provided with a 
bearing and the opposite end of which is provided with a 
downwardly, horizontally and thence upwardly extending 
slot, the upwardly extending portion of which forms a 
bearing aligned with the bearing in the first named end 
of the receptacle. A cylinder is located within- the 
receptacle, one head of the cylinder having an opening 
therein, and a hingedly mounted plate is capable of 
swinging over the opening to close it. A. shaft is passed 
through Lhe cylinder, is mounted in the previously men- 
tioned bearings, and is connected and disconnected with 
the receptacle by means of a slot in one head thereof 
A handle is attached to the shaft, whereby the shaft may 
be revolved. 

Dry Vacuum Cooker.— Herrmann A. 

WoIfC, New Haven, Conn. The object of this invention 
is to provide an improved cooking apparatus in which 
the materials will becookeddry, i.e., in their own juices, 
without water. The apparatus comprises a casing pro- 
vided with a surrounding water space, having a packing 
at its bottom and a cover casing open at one end and 
closed at the other, the closed end being provided with a 
valve and with packing, the packing at the closed end 
of the casing being arranged for engagement with the 
upper portion of the inner wall of the water space, the 
sides of the cover casing being arranged to extend within 
the water space to form a double water jacket and its 
open end to engage with the packing in the space. The 
cover casing is provided with a locking device, and ves- 
sels adapted to receive the articles to be cooked are 
located within the body casing beneath the closed por- 
tion of the cover casing. Locking devices are provided 
for the covers of the vessete. 

Jar.— Julian P. Lyon, Detroit, Mich. 
This invention is an improvement in that class of jars 
in which the cap is securely held by atmospheric pres* 
sure and without the use of a faetening device, tbe Inren-' 



tlon being of such construction that the cap may be 
readily displaced without injuring the gasket and with- 
out chipping the material of the jar. llie gases, more- 
over, may be automatically and effectively ezbansted 
daring the process of preserving the contents of the 
jar. 

Combined Chair and Bedstead. — 

Joseph Dixon, London, England. This combined folding 
chair and bedstead comprises a legged seat frame, a leg 
rest slidable thereon, and provided with separate legs, a 
back frame pivoted on the seat frame and adapted to 
form a bed extension therefor in an opposite direction to 
the slidable leg rest, a brace pivoted on the back frame, 
extension legs pivoted on the brace and adapted to en- 
gage the back frame and means for locking the brace in 
place on the back frame. The chair can be conveniently 
folded for storage and is designed for use as a reclining 
chair, sitting chair or bedstead. 

End Gate Fastening. — John 8. 

Court, Memphis, Tenn. This Invention provides a fast- 
ening for end gates, which fastening has an eyebolt or 
eyebolts run through the sides of the wagon body just 
rearward of the end gate and held by a vertically ex- 
tending rod which passes through eyes in the bolts and 
which also engages sockets formed one on each wear 
plate for the eyebolts, by which sockets the rod is held 
steadily. 

Ash Sifter.— James H. and Edmund 

W. Countiss, Camden, N. J. A casing having an open- 
ing in its bottom and an opening in its side, and a screen 
diagonally placed in the casing, extending from its 
closed to its open side, is provided with a dumping plat- 
form located beneath the screening surface, a pivoted 
chute located above the screening surface, a door con- 
nected with the chute and a rod connecting the platform 
with the chute. The chute is of such length as to ex- 
tend from side to side of the casing and the connection 
between the chute and platform such that when the 
chute is closed the platform will be opened to discharge 
its load. 

Screw.— Philip W. Cassil, (iarner, la. 
—This invention relates to screws having their plain or 
unthreaded portions bent or carved to adapt them to serve 
as hooks, and it has for its object the provision of a 
screw which can be conveniently screwed stj-aight into 
an object by an ordinary screw driver. The invention 
consists in providing the head of the screw with a slot, 
the bottom of which is at an angle to the face of the 
head and perpendicular to the longitudinal axis of the 
body of the screw. 

Car Coupling.— Jame8 M. Brown and 

Leo D. Peak, Exeter, HI. This car coupling comprises a 
chambered draw-head, an elongated coupling link having 
a laterally hooked outer end, and a twist at the side 
rearward of the hook, the link being pivoted near its 
rear end at the rear of the draw-head chamber, a limb 
pivoted at the side of the coupling link and spring- 
pressed thereon opposite from the hook, and means to 
rock the link laterally against the pressure of the 
limb. 

Steelyard. — Charles H. Bartlett, 

Bristol, England. With the short arm of this steelyard 
are connected two sets of knife-edge centers at different 
distances from the center of suspension, and a single 
banger provided with two sets of bearings adapted to 
rest on either set of centers indifferently, and having a 
shifting connection with the load saspension device 
whereby the load may be caused to bear through the 
hanger entirely upon the one or other set of centers- An 
adjustable weight carriage is adapted to engage with the 
notched lower edge of the steelyard, and Is provided 
with notched indices referring to two scales on the same 
face of t-he steelyard. The steelyard is self -adjustable 
for light and heavy loads alike, and the weight is pre- 
vented from running down the tail of the steelyard when 
the latter assumes an Inclined position. The denomina- 
tions of standard weights may be read off from scales.on 
the same side of the tail . 

Truss Pad.— Smith Tucker, Medina, 

N. T. The truss pad for which this patent was granted 
is formed of rigid material and constructed so that the 
pad will more effectively control the rupture, the pad 
being provided with ribs enga^ng the skin and serving 
to draw together the loose folds thereof. 

APPAR AT U S FOR EXTRACTING PRE- 

oious Metals.— Joseph R. Hebaus, Butte, Mont. This 
contrivance comprises an amalgamated copper lining 
forming a cathode and a number of agitators each ro- 
tating on its own axis and at the same time traveling 
around the tank, the agitators forming an anode. Means 
are provided for connecting the agitators and cathode 
to a source of electricity. The object of the invention 
is the extraction of the nobler metals from their 
sulfid ores and of baser metals from their oxids. 

Windmill.— Seth K. Humplirey, Bos- 
ton, Mass. The inventor of this windmill mounts his 
vanes upon a rotating frame and connects them by 
means of crank arms attached to the vane shafts with 
an eccentric which is rotated about the main shaft in 
such a manner that the vanes will be rotated upon their 
shafts at one-half the speed of the rotation about the 
main shaft. There are also means whereby the angular 
position of the eccentric may be changed so as to throw 
the vanes out of operation, thus stopping the mill. 

Pipe Hanger. — Theodor B. Sauer, 

Oberreifenberg, Gtermany. I'his invention comprises a 
clamp or shackle for holding tubes, and the invention 
is in general characterized by two clamping sections 
adapted to embrace the tnbe and having means for hold- 
ing them together and a spike or shank rigidly attached 
to one section and designed to be driven into a support 
by which the shackle or clamp is held. 

Lock.— Robert H. Heam, Dyer, Tenn. 
This lock has a locking bolt composed of a straight 
middle portion with a pivot hole at each end and off- 
setting curved locking ends at opposite ends and on op- 
posite sides of its straight portion, each being described 
about the pi^'ot hole of the opposite end and having 
bevel faces upon opposite sides, a lifting bar pivoted at 
one end to the case and having its other end resting be- 
neath the upper end of the main bolt, a knob shaft and 
Bleeve with tappets amtnged beneath AQd acting upon 



the lift bar, and a supplemental key-bolt with tumbler 
arranged to be projected against the inner side of the 
end of the mdin bolt to lock it. The bolt can be op- 
erated by the knob shaft or be locked by a key so that it 
cannot be operated by the knob shaft. 

Medicine Dropper.— James B. Scher- 

merhom. Maiden, N. Y. To the glass tube of this medi- 
cine dropper a rubber nipple is secured. A protective 
casing fits on the tube and has a recess on its upper face 
receiving the lower edge of the nipple and the adjacent 
edge of the tube, the side wall of the recess being under- 
cut whereby to receive an adhesive substance. A stopper 
is fitted on the tube below tEe protective casing, to 
which it is secured, the stopper being of a diameter less 
than the casing, whereby the latter will project over the 
upper edge of the bottle in whose neck the stopper is in- 
serted. By this means the dropper is protected against 
breakage and loss. 

Photographic Plate Holder.— Ja- 
cob Schaub, Salt Lake City, Utah. The object of this 
invention is to provide an improved photographic 
plate holder which will allow insertion and removal 
of plates with greater ease and celerity than hereto- 
fore, and by which the plates shall be more securely 
held in place, so that they shall be in no danger of being 
dislodged by jolting in traveling or otherwise. For this 
purpose lhe inventor provides the frame of the plate- 
holder with a hinged section which is arranged at the 
end opposite the slide entrance. When the slide is 
fully inserted it engages and locks the movable section, 
which, slightly overlapping the sensitive plate, holds it 
securely in place. 



Designs. 

Box Lid Cover.- Joseph L. Conway, 

Sioux City, Iowa. The leading feature of this design 
comprise a body portion, members projecting from 
the body at one end about right angles to one side face, 
and additional members at the opposite end ranging in a 
direction diagonal to a side edge of the body. 

Bottle.— Constantine Wagner, New 
York City. In this design, the chief feature is a two- 
bored single neck rising from the apex of the tapering 
top of the bottle body, a portion of the neck appearing 
as depending from the top within the body, the exterior 
surface of the neck presenting an unbroken continaity 
in a transverse direction. 

Brake Shoe. — Oliver B. Whitney, 

Marlborough, N. Y. The essential portion of this de- 
sign consists in an approximately wedge-shaped shoe 
block having a straight base and a segmental base ter- 
minating in a wedge-shaped point, and formed with a 
depression having a narrow strip or tongue at one side of 
the shoe block, the strip terminating at or near the be- 
ginning of the wedge-shaped point. 

Suspender Buckle. — Aaron Cole- 
man, New York City. This design consists of a front 
plate having the configuration of a miniature horseshoe 
with a conventionalized frog extending from the toe to 
the heels, a loop plate appearing with a serrated upper 
edge at the rear of the horseshoe-shaped front plate. 

Tip for Umbrella or Parasol Ribs. 

—Charles H. Peddrick, Jr., New York City. The lead- 
ing feature of this design consists of a bead arranged on 
a tip between the base and apex ends thereof. 

Puzzle Box.— Hiram C. Clarke, West 

Winfield, N. Y. This design relates to puzzle boxes in 
which a labyrinth is provided, through the mazes of 
which marbles may be caused to travel, and the design 
consists in the novel configuration of the base and waUs 
forming the labyrinth. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



ITEW BOOKS, ETC. 

Lubricants, Oils and Greases. Treat- 
ed Theoretically and Givinp: Practi- 
cal Information Regarding their Com- 
position, Uses and Manufacture. A 
Practical Guide for Manufacturers, 
Enjyineers and Users in General of 
Lubricants. By Lloyd I. Redwood. 
New York: Spon & Chamberlain. 
^ 1898. Pp. 54. Price 11.50. 

The subject of lubrication is of constant interest, and 
while we already have some literature upon the subject, 
there is nothing which occupies exactly the same ground 
as the present work. The author has attempted to give 
engineers an insight into the properties of the various 
lubricants that are likely to be offered them and thus 
enable them to guard againet the choice of one that 
would be likely to prove unsatisfactory for the purpose 
for which U in intended. 

Annals of the Astronomical Ob- 
servatory OF Harvard College. 
Edward C. Pickering:, Director. Vol. 
XLII., Part I. Observations Made 
at the Blue Hill Meteorologrical Ob- 
servatory, Massachusetts, 1896, under 
the direction of A. Lawrence Rotch, 
A.M. Cambridge: John "Wilson & 
Son. 1897. 
This large pamphlet treats of the scientific aspect of 

kite flying for obtaining meteorological observations It 

is illuBtrated by diagrams and is accompanied with a 

series of tables. 

A LTERN ATE Cu RRENTS IN PrA CTICE. 

Translated from the French of Lopp4 
and Bouquet by Francis J. Moflfett. 
New York : The Macraillan Com- 
pany. Pp. 376. Price $5. 

The especial value of this work lies in the fact that its 
authors have endeavored to derive their information im- 
partially from English, French, German and American 
sources. In this way they have endeavored to system- 
atically traverse the entire field and treat in a practical 
manner the whole range of altercating correnta of 
electricity. 
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Modern American Dwellings. With 
Constructive Details. By Numerous 
Architects. Practical Desisus for 
Builders and Those Intending to 
Build. Illustrated by means of 33 
half-tone engra vin^rs and 137 full-page 
plates of details. New York : David 
Williams Company. 1897. Price $3. 

The BelectioQ of deei^Qs of reBidenceB in this volume 
is intended for the practical bailder, who is freqaently 
called upon to act, as hiB own architect in the erection of 
dwelling hoaBeB. The desi^B range in cost from $2,000 
to $5,000, and there is also a large number of details of 
the interior and exterior conBtraction, a featore which 
the practical bailder will recognize at once as of inesti- 
mable value in the building of houses. The designs 
represent work already executed and illustrate the efforts 
of architects scattered over a territory which includes 
practically the entire country. The half-tone engravings 
are well reproduced, but the elevations, while useful, are 
not particularly handsome. The floor plans are on a 
rather small scale. The details are specially to be com- 
mended. 

Modern Switchboards. Bv Alfred 
B. Herrick. Philadelphia : The Cut- 
ter Electrical and Manu r'acturing 
Company. Pp. 200. Price $3. 

While this handsome quarto volume, full of illustra- 
tions, IS published primarily to set forth the business and 
describe the appliances manufactured by the Cutter Com- 
pany, it is a book which cannot fail to be extremely 
valuable to the electrical engineer or to any one engaged 
in electrical work, as the abundant engravings represent 
a multitude- of minute details not often found in a 
single volume. The book also has an interesting histori- 
cal resume of early practices and expedients, indicating 
the advances recently made in electrical apparatus, and 
valuable data on approved methods of construction. 

Greenhouse Management. By Prof. 
L. R. Taft, of the Michiu:an Agricul- 
tural College. New York : Orange 
Judd Company. Pp. 383. Price 
$1.50. 

A manual brimful of valuable condensed and' well 
arranged information on the forcing of flowers, fmils 
and vegetables in greenhouses is here presented to the 
public, the book also covering the propagation and care 
of house plants. To the florist especially, who pursues 
the business as a commercial enterprise, and to the 
growers of early vegetables and choice fruits, the work 
should be of great value, as not only are new and im- 
proved methods continually being brought into nse, but 
the plants grown change from year to year, and this 
work of Prof. Taft is up to date in elucidating the most 
recent methods. The same author has also published a 
standard work on greenhouse construction. 

Hydraulic and Placer Mining. By 
Eugene B. "Wilson. New York : 
John Wiley & Sons. Pp. 234. Price 
13. 

The times are especially propitious, since the develop- 
ment of interest in the Klondike region, for publications 
on placer mining, which so many thousands of inexpe- 
rienced men are now entering into in our Alaskan terri- 
tory. The book before us is well adapted to set before 
the miner in a very practical way the leading features of 
the work, including methods of panning, cradling, boom- 
ing, sluicing and the construction of riffles, flumes, 
ditches, valves, gates, weirs, etc. 
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line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the foUow- 
ing week's issue. 



Marine Iron Works. Chicago. Catalogue free. 

" U. S." Metal Polish. Indlauapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Works. Chicago 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Bicycle Electric Light Co., Cleveland, O., want agents. 

Handle & Spoke Mchy. Ober Lathe Co., Chagrin Falls,0. 

Schwaab Stamp & Seal Co., Milwaukee. Send for cat*g. 

FKRRACUTE Machine Co., Bridgeton, N. J. Full 
line of Presses, Dies and other Sheet Metal Machinery. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Gasoline Engines and Launches. Free catalogue. 
Monitor Vapor Engine and P. Co. Grand liapids, Mich. 

The celebrated " Homsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 13Sth Street, New York. 

The best book for electnctans and beginners in elec- 
tricity is " Eiperiraenial Science," by Geo. M. Hopkins. 
By mail, |4. Munn & Co., publishers, 361 Broadway, N. Y. 

tW Send for new and complete catalogue of Scientific 
and other Books for Bale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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The Century Atlas of the World. 
Prepared under the superintendence 
of Benjamin E, Smith, A.M., manaj;- 
m^ editor of the Century Dictionary, 
editor of the Century Cyclopedia of 
Names, etc. With 117 doable pa^fe 
maps in color, 188 ingefc maps, 45 his- 
torical and astronomical maps, and 
indexes (383-x pp.) of plac'es, rivers, 
mountains, etc. Published by sub- 
scription. New York : The Century 
Company. Cloth. Price $12.50. 
The Century Atlas contains some of the finest speci- 
mens of map making we have ever seen. It is an en- 
tirely new atlas of the world, nniform in size with the 
Century Dictionary, which is known everywhere the 
English language is spoken or written. It is withont 
doubt the most comprehensive and up-todate atlas of 
the whole world, as it contains the latest details as to po- 
litical changes, such as the new boundary of Greece re- 
sulting from the late war and the limits of Greater New 
York. The atlas has 117 double paB:e maps, 138 inset 
maps and Ah historical and asbronomical maps. They 
are printed in from fi ve to ten different colors. The most 
recent government surveys of all parts of the world, the 
latest lake, sea and harbor sonndinge, the most rece"* 
explorations and the latest measurements of mountain 
peaks' are given. The various railway, steamship a^dv 
cable lines are all shown, and they are, of course, bronte^x 
down to date. Important battlefields are plainly maTMa 
and the dates affixed. The historical maps illustrate uoe 
most important epochs of sacred as well as ancient and 
modem history. Standard time divisions ari^ shown 
throughout in the United States and Europe; the special 
tourist map of Europe shows the chief routes of travel. 
As an example of what the older atlases lack sod which 
the present atlas contains are the routes of celebrated 
explorers, including those followed by Nansen in his re- 
cent expedition to the Arctic regions and by Glave a'^d 
Donaldson Smith in their recent African explorations. 
The index shows about 300,000 entries, and the foreign 
words used in connection with place names are trans- 
lated, adding greatly to the utility of the atlas. The pres- 
ent time is particularly suited for the production of an 
entirely new series of maps, ana the Century Company 
have done wisely in beginning at the bottom and making 
each map afresh from the newest anfl test material. The 
latest geographical surveys of civilized countries have 
been incorporated, and in thosA regions of the world tor 
which no official surveys have been made, the most an- 
thoritative sources of information have t>een used. Rp«(^ 
forbids us to enumerate all of the distinctive features 
which tend to make this atlas so valuable. The maps 
are clear and handsomely executed and bristle with de- 
tails, to some of which we have referred. 



HINTS TO CORRESPONDENTS. 

Names and Address most accompany all letters 

or no attention will be paid thereto. Tlufi is for om 

information aiid not for publication. 
References to former articles or answers should 

give date of paper and p^e or number of question. 
fnquirleit not answered m reasonable time should 

be repeated : correspondents will bear in mind thai 

some answers require not a little research, and. 

though we endeavor to reply to all either by lettei 

or in thifi department, each must take his turn. 
Bu yers wishmg to purchase an^ article not advertised 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Written Information on matter^ of 

personal rather than general interest cannui i>e 

expected without remimeration. 
Scientific Ameri<;an Siipplements referred 

to may be had at the office. Pnce 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
IYIineral»6entfor examination should be distinctly 

marked or labeled. 



TO INVENTORS. 

An experience of fifty years, and the preparation 
of more than one hundrect thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are Invited to write to this office for 
prices, which are low. In accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office Scientific Auebican. 
361 Broadway, New York. 



(7436) C. L. P. writes : I have a square 

dining extension table which has become somewhat 
marred by use, that is it has lost its polish. Can you tell 
me what I can do to give it the fine polish a new table 
has ? A. Formulas for furniture polishes are given in 
our Supplement, Nob. 1067, 1099 and 1145, price lOcenta 
each by mail. 

(7437) H. B. D. writes : I have had 
great difficulty with X ray tubes becoming punctured by 
the passage of the current through the glass. What is 
the cause of this? A.. To be punctured is the natural 
death of an X ray tube. When it will Occur no man 
can tell, whether in infancy or in old age. The static 
machine seems to use up tubes faster than the induction 
coil. The spark jumps through the glass because under 
existing conditions that is the path of least resistance. 
Sometimes punctures seem to be preceded by a creeping 
out of an electric discharge upon the tube; at oth:rs 
there is a flash, a stroke and a hole. It is difficult to ac- 
count for them. Two valuable works may be mentioned. 
" The Induction Coil in Practical Work,'' Lewis Wright, 
price Sl'.SS by mail, and *^ The Koentt<en Kays in Medical 
Work," David Walsh, price $2.35 bv paU, 

(7438) P. L. G. aafes : WiU you kindly 

inform'ihe, through the Notes and juries of the Sci- 
ENTiTic American, the wayto ast^^ the distance 
from a receiver to the place that i^ jliibmariDe. cable is 
severed r A. The general- method ^ I&<^|zing a fault is 
to measure the resistance of the ciable. -This will be the 
resistance from the end on shore tp the break, smce the 
earth has no resistance. Tlie reriistadceof the whole di- 
vided by the resistance per mile ' jgiyes the number of 
mites to the place whei% the breafe occurred. 

(7439) J. E. W. asks; How are elpctric 

llghfs tested for candle power ? What apparatus is re- 
quired, etc. T A. The best way to rate electric lights 
is by the power they use ii; watts. The National 
Electric Light Associattoli has defined a 3,000 candle 
power lamp as one consuming 450 watts. This is 10 am- 
peres at 45 volts. Incandescent 15 candle power lamps 
! nse from 50 to 55 watts. If the candle power is to be 
measured, the light of the lamp is compareddirectly with 
that of a standard. The legal candle is one consuming 
120 grains an hour, made to have 6 to the pound. The 
method of comparison is to adjust the two lights till 
they illuminate a surface equally. Then the lightof each 
is represented by the square of ita distance from the sur- 
face. Thus, if the standard candle were 1 foot and the 
light to be testea 4 feel from this surface, the lights are 
as P to 4*. or as 1 to 16. The light to be tested is giving 
16 candles. This is explained in Hopkins^ *■*■ Experiment- 
al Science.** Price $4. 

(7440) R say?: Please give a receipt for 

making CRler *^ c^isb to be about 16 cents per gallon. 
A, Mix well 10 gallons cold water, 7\i pounds brown 
eUpBP, ^ poond tartaric acid, add the juice expressed 
froStt^ or 3 pooBcle dried sour apples, boiled. 

(^441) G. says: Kindly let me know how 

much a knot is. I would like to know whether it is a 

mMe or a little over. A. A **knot" Is a nautical mile 

,60e027- 
and is equal to ( ' — 1 1'15166 statute miles. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

MAY 17, 1898, 

AND BACH BBARINQ THAT DATE. 

ISeenoteat end of list about copies of these patents.] 
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ORDINARY RATES. 
Inside Page, each insertioiit - 75 cents a line 
Back Faffe« each insertion, - - $1.00 a line 

lyFOT- some classes of AdvertUemtntSt Sveeial and 
Higher rates are required. 

The above are charges per agate line— about eiplit 
words per line. This notice shows the widtii of the line. 
and is set in agate type. Bngraviugs may bead advei. 
tisementsat tne same rate per agate line, by meaauM- 
ment, as the letter press. Advertisements must L 
received at Publication OflQce as early as Thursday 
morning to appear in the fullowin^ week's issue. 
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Acid, malEing pyrocatechin sul phonic, P. P. 

Monnet 604,066 

Air brake controller, J . C. Wands 604.244 

Annunciator and spring jack, combined, G. W. 

Sutton 604,340 

Awning, window, J. I Sargent 604,087 

Badge, A. P helps 604,213 

Baling press, J. H. Hulnigreen 604,324 

Bath. See Cabinet batb. 

Bayonet, horse power, A. J. Johnson 604,1.^ 

Bell, bicycle, J . Keith 604,S56 

Belt, H.Caroli 604,298 

Bicycle, J. A. Anderson 604,011 

Bicvcle.C. E.Cain 604,226 

Bicycle, W. H.Castle 604,187 

Bicycle, J.. McLean 604,073 

Bicycle brake, J. C. Ernst 604,030 

Bicycle chain adjustment, C. W. Bernson 604,294 

Bicycle coaster, B. H. Diviue 604,168 

Bicycle saddle, E. W. Bray 604,347 

Bicycle saddle, J. W.Morgan 604.068 

Bicycle support, J. J. Dli 604,246 

Bicycle support and lock, W. E. Jones 604,050 

Bicycle tool bolder or carrier, J. O. Glase 604,210 

Bicycle trainer, H. Vogeler 604,200 

Bleaching boiler, rotary. B. D. Rising. 604,086 

Board. See Whist board. 

Boat, submarine, G. W. Bennum - 604,185 

Boiler. See Bleaching boiler. 

Boiler flue cleaner, H. L. Hildreth 604,047 

Boiler furnace, steam, W. Kent 604,168 

Bookbinding machine. F. P.Hill 604,170 

Bottle, A. Mazzanovich 604,120 

Bottle, F. L. Meyer 604,062 

Bottle, J. C. Patterson ^. 604,193 

Bottle and seal, non-reHllable, A. J.Jose ^. 604.328 

Bottle holder, nursery, J. W. Sykes (reissue)..... 11,665 

Bottbe, mucilage, M. P. Brennan 604,246 

Bottre, non-reflllable, A. N. Woodard 604.104 

Bottle stopper, E. A. Parker 604,269 

Box. See Display box. Folding box. Letter 
box. Paper box. 

Box or can, A. R. Fergusson 604,112 

Brake. See Bicycle brake. Elevator safety brake. 
Vehicle braice 

Brazing apparatus, B. Rein 604.080 

Burial casket, C. E. Myers 604,334 

Burner. See Gas burner. Incandescent burner. 
Butter, etc., apparatus for removing, Rohl & 

Usedom 604,124 

Cabinet bath, 1 . Christensen 604,300 

Camera, magazine, J. J. Chase 604,204 

Can. See Oil can. 

Can opener, P. Beavers 604,016 

Candy machine, E. F. Gould 604,314 

Cans, etc., device for closing, G. J. Record 604,079 

Car coupling, H. F. Camp 604,227 

Car fender or guard, tramway, J. Leightham 604.171 

Carfender. sireet, J. E. A. Walker. 604,097 

Car gate, H. W. Brett 604,225 

Car side bearing, railway, C. C. Borton 604,186 

Cars, electric lighting apparatus for, Wilhelm & 

Richards 604,101 

Cars, electric lighting apparatus for railway, W. 

F. Richards 604.083 to 604,085 

Cars, electric lighting system for railway, W. F. 

Richards 604,081, 604.082 

Carpet fabric, out pile, H. Hardwlck 601,320 

Cellulose and preparing same, modification of, G. 

F. Cross et al 604.206 

Chain link, W. H. Griffith 604,316 

Chair. See Child's chair. 

Chair, F. H. Karrer 604,156 

Chair, L E. Palmer 604,212 

Chair, crib, cradle, bed and walker, combined, F. 

A. TuBtison 604,341 

Child's chair, F. C. Hannahs 604,046 

Churn, J. A. Maddox 604,059 

Churn and butter worker, Penn & Brown 604,262 

Cigarette machine, pocket, T. S. Fitch 604,208 

Cigarette wrapper. C. H. Mehner 604,257 

Circuit closer, W. D. Kennedy 604,167 

Clamp. See Cloth cl amp. Frameclamp. 

Cloth clamp for textile machineiy, R. P. Winsor 604,103 

Cock safety attachment, gas, J. F. Smith 604,197 

Coin holder, J. Green 604,315 

Comminuted materials, apparatus for handling. 

E. F. Dyer 604,141 

Commutator brush holder, W. B. Stull 604.220 

Conveyer, endlesschain,W. F. Hunt 604,234 

Cooking and pressing apparatus, J. F. Bussella.... 604,:^ 

Cooling and seahng, J. Sedlacek 604,162 

Copper matte, treating, J. Colquhoun 604,023 

Cord knotting device, H. B. Pridmore 604,337 

Cotton handling machine, pneumatic, J. T. Ful- 
ler. 604,037 

Cotton press, W. E. Anderson 604,012 

Cotton press, F. L. Dyer i''H.028. 604,029 

Coupling. See Car coupling. Pipe couijliiig. 
Tube coupling. 

Cover for crocks, etc., Gribben & Smith 604,040 

Crate, G. H. Owens 604,076 

Cultivator, D. M. Motherwell 604,172 

Cultivator, N. O. Starks 604.130 

Cultivator pulverizing attachment, G. G. Gilbert- 
son 604,313 

Cultivator shovel, G. T. Crobarger 604,205 

Cutter. See Feed cutter. Paper cutter. Thrash- 
ing machine band cutter. 

Cutter bar, C. E. Frye 604,311 

Cycle pedal, Lloyd & Keeling 604,261 

Demijohn, I. M. Schellinger 604,089 

Dental disk mandrel, J. E. Keefe 604,365 

Display box, A. M. Hance 604,190 

Display cabinet, card, W. U. Wickers 604,221 

Doll. VerpUlier & Graves 604,243 

Dredge, hydraulic, L. W. Bates 604,015 

Drill. See Grain dril. Rock drill. 

Drill rods, device for removing broken, J. Hurst 604,327 

Dumb waiter, W. R. Fitshet 604,232 

Dust pan, K. A. Clabaugh 604,301 

Dustpan, 8. W. Mllligan 604,064 

Electromagnet having rotating fields, W. Lang- 

don-Davies 604,065 

Elevator doors, electrical apparatus for operat 

ing, H. R. Smith 604.128 

Elevator safetv brake, G. Hancock 604.247 

Engine controlling device, A. P. Loper 604,263 

Engine stop, automatic, J. H. Eastwood et al 604,142 

Fare register operating mechanism, car, C. Bern- 
stein 604,295 

Feed cutter, U. F. Search 604,127 

Feed water and circulation, heating, J. King 604,062 

Feed water heater. C. J ; Jackson 604,249 

Fence stay, L. S. Mohler 604,065 

Fence weaving machine, wire, W. H. Warner 604,099 

Fencing, machine for making wire, Griswold & 

Goldthwait 604,041 

File, prescription, A. H. Cook, Jr 604,108 

Fire escape, F. Underwood 604,096 

Flue scraper, Lukens & Zschech 604.058 

Flushing tank, E. M. Stirling 604,178 

Folding box, M. B. Clair. 604,228 

Frameclamp and support, F. Reissmann 604,160 

Fuel and making same, composite, G. Griffiths... 604,317 
Furnace. See Boiler furnace. Smelting furnace. 

Furnace door. G. R. Steward 604,093 

Garment distender and drier. P. O'Thayne 604,122 

Garment supporter, W. G. Washburn ... 604.134 

Gas burner, T. Wilson 604.102 

Gas burner for water heaters, H. F. Gabel 604,209 

Gas engine, D. M.Tuttle 604,241 

Gas from fermenting liquors, collecting, J. 

Schneible 604,125 

Gas generating apparatus, acetylene, E. N. DiLk- 

erson 604,139 

Gas generating apparatus, acetylene. Thorn & 

Hoddle 604,199 

Gas generator, acetylene, E. J. Dolan 604,140 

Gaa ge'nerator, acetylene, E Godin 604,039 

Gas mantles and apparatus therefor, method of 

incinerating Incandescent, T. J. McTigbe 604,121 

(Continued on page seo) 




«. root power 

Otar * S«:^«^;" 

...cutting 

I otliae Automatic 

kdlllCa Cross feed 

9 and I I-inch Swing. 

New and Original Features 

Send /or Catalogue 'B. 
ScDcca Falls Mfg. Company, 
696 Water St., Seneca Falls.N.F 



AMERICAN PATENTS. — AN INTER- 

enting and valuable table showing the number of patents 
eranted for the various subjects upon wbich petitions 
have been filed from the befrinnins down to December 
31, 1894. Contained In Scjentific American Sup- 
plement, No. ] 0U!2. Price 10 cents. To be had at 
this office and frotu all newsdealers. 



.PCWLR& FOOT SHAPERS, PLANERS. DRIl:tS. 
I JV^ur C MACHINE. SHOPOUTFITS TOOLS 

^ #«T n K. O. AND SUPPLIES. CMALOOUE FRLL 

SEBASTIAN LATHE CO. 120 CULVERTST. CINCINNAT I, 0. 




HAVE THE LATEST IMPROVEMENTS. 

No machine shop can be thoroughly up-to-date onlesa 
it haa the most — 

modem per- 
fected tools. 
For Instance, 
the 

ASHLEY PATENT NIPPLE HOLDERS 
hold nipples Tor cutting ex^her-night or left hand threads. 
They hold the sleeve from turninK and take the strain 
off both the sleeve and shank thread. Made of best 
quality cast steel, carefuUv fitted. Long or short nip- 
ples cut wltb equal facility. The Ashley Holders are 
of light weight and compact form. 
WALWORTH MFG. CO.. 20 Oliver St., Boston, Mass. 




LATHES 

FOR 

Gunsmiths, Tool 
Makers, Experi- 
mental AND Repair 
Work, etc. 

Send for lUus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 
RocKFORD, 111. 



ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. 

tRAND DRILL CO. 1 

Send for Catalogue 1 00 Broadway, New York. 



WOODWORKING MACHINERY.^ 

For PlaniDK Mills, Carpenters, 
Builders, Puruiture, Chair, Vehicle, 
Wheel and Spoke Makers, etc, 

tW Correspondence Solicited. 
Illustrated 312-pa?e Catalogue free 
to manufacturers and foremen. . 

THE ECAN CO. 

327 to 347 West Front Street, 
Cincinnati, Ohio. 




PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF CHAR6IN 
MACHINE 

For School, Colleee 
|.X Hay work. 

tW Circular free. 

E. S. RITCHIE & SONS, 

Brookline, Mass. 




The Coburn Patent Trolley Track 

Store Ladders. 

A PAIR OP STAIRS ALL ALONQ 

THE LINE OP SHELVES. 

f»" Send for Book. 

The Coburn Trolley Track Mfg. Co. 

HOLYOKE. MASS. 




'QUEEN" AnvKiTECT LEVEL $50 

- , Improved Transits & Levels 
Graduated entirely on our 
laree dividing engines. Spe- 
cial award at the World's 
Fair. All kinds of En^ineer- 
InK, Surveying and Drafting 
Instruments and Materials. 
220 p. illustrated catalogue 
mailed ftee only if this ad. 
Is mentioned. 
QUEEN 4fc Cl»., Inc., 
lull (Chestnut St., 
I'lilladelphia. 




Gas Blast Furnaces 

6AS PRODUCERS 

AND 

PRESSURE BLOWERS. 

For Illustrated PampHUts, apply to 

AMERICAN GAS FURNACE CO. 
23 Jolin Street, New York, N. Y. 




"A 



CWIOOUE 



A II about every known Tool, large and 
small, and Its uses, size, weight, and 
pi-euent market price. Every Tool de- 
scribed and illustrated by fine and ac- 
I urate cuts Send at once for MONT- 
GOMER.Y & CO.'S thoroughly up 
to dale TOOLi CATALiOGUE lor 
1 898. 510 pages with index. Pocket 
size eHxtU, rounded edges and stitched 
covers. Every foreman of worksnou 
or factory should have a copy. Hailed 
I for 25 cents by 

MONTGOItlEK'S' de CO. 
lOS Fnlton Street> New Torib 
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STEAM 
ENGINEERING 

Learned br Btndy &t home In yonr spare 
time. Able instnictcMfi. SnperioF text- 
books free. Fees moderate. 

$2 in ADVANCE and $2 a MONTH 

Pays for a College Education at Home. 
Established IdSL 35«0O0 students and ffTadn- 
atetf. Courses in Electrical, Mechanical or Civil En- 
ffineering; Mathematics; Chemistrf ; Mining; Archi- 
tectnral or Mechanical Drawing ; Surveying; Plnmbing ; 
Architecture; Metal Pattern Drafting; Prospecting; 
Book-Keeping ; Shorthand ; English Branches. 
References in every city and town. Ail who studr 

fruaranteed success. We have helped thoaBanda 
batterpositions. Circular free. State subject 
you wish to study. 

UriEKNATlOITAL COBBESPONDENCE SCHOOLS, 
Box 942 , Scrantou, Pa. 



ROSE POLYTECHNIC INSTITUTE 

A College of BuKtneerlng. Mecbanlcal, Electrical, Civil 
Bnfflneerinx ; Cnemlcal Courses : Architecture. Bxten- 
sive shops. Modemly equipped laboratories in all de- 
partments. Bxpenses low. Ifif h year. |for Catalog ad- 
dress C. Jj. MBES, President, Terre Haute, md. 



THE 

Scientific American 

SPECIAL NAVY 

SUPPLEMENT. 
With Colored Map of Cuba. 




THE BATTLESHIP "OREGON." 

The great desire dunng the present crisis for ac- 
curate informatioa concerning the United States 
Navy has led to the preparation of a short treatise 
on the Navy, which has just been published 
under the above title. Every effort has been made 
by the publishers to treat the subject in such a 
manner that it may be readily understood by the 
reader unversed in naval affairs, and at the same 
time render the publication a permanent book of 
reference. 

This issue tabes the place of the regular num- 
ber of the Supplement for April 30th, and consists 
of forty pages. 

The number opens with a historical sketch of 
the birth and growth of the new Navy from 1883 
to 1898, in which the programme of shipbuilding 
authorized in each year is given, together with the 
classes of ships which it called for. 

This is followed by an article which explains the 
different types of vessels into which a modem 
navy is divided, and shows, by the assistance of 
diagrams, the manner in which the various types 
of vessels are classified. This article will greatly 
assist the reader in understanding the detailed 
illustrations and descriptions of each ship which 
make up the bulk of the issue. 

The ships are grouped according to their type, 
.IS classified below. A comparison is drawn be- 
tween different vessels of the same type, and the 
improvement of each ship on Its predecessor is 
pointed out. 

BATTLESHIPS. 

"Indiana," 13 cuts; "Massachusetts," 2 cuts; 
"Oregon," 2 cuts; "Iowa," 3 cuts; "Texas," 2 
cuts ; " Kentucky," 2 cuts ; " Alabama," 5 cuts. 

CRUISERS. 

"New York," 3cuts; "Brooklyn," 1 cut; "Min- 
neapolis," 1 cut ; " Columbia," 2 cuts ; " Chicago," 
1 cut: "Olympia," 2 cuts; "Cincinnati," 1 cut; 
"San Francisco," 6 cuts; "Detroit," 1 cut; 
"Charleston, 1 cut; "Baltimore," 1 cut; "New 
Orleans," 2 cuts. 

MONITORS. 

" Amphitrite," 4 cuts ; "Terror," 5 cuts; "Mon- 
terey," 3 cuts ; " Miantonomoh," 4 cuts." 

GUNBOATS and TORPEDO BOATS. 

"Helena," Icut; "Annapolis," 1 cut; "Mari- 
etta," 1 cut; '■ Ericsson," 2 outs ; " Porter," 2 cuts; 
" MaineV'torpedo boat, I cut; "Bailey," 3 cuts. 

SPECIAL CLASS. 

Ram " Katahdin," 4 cuts ; submarine boat " Hol- 
land," 2 cuts. 

Cnder the cut of each ship is a full table of 
her dimensions, armor, guns, speed, etc., and this 
is supplemented by tables at the end of the 
work, giving complete tables of the whole fleet. 

The illustrations number about 90, and include 
handsome half-tone views and wood-cuts of all 
of the vessels above mentioned. Other pictures 
show in great detail the guns, gun-turrets, tor- 
pf'floes, steering apparatus, conning towers, and 
maijy interior and sectional views of other parts 
iif ttiese warships. The whole forms a most 
complete and fully illustrated periodical. 

In addition to the above is included a reliable 
map in colors, showing the island of Cuba and 
the West Indies. 

This issue is inclosed In a handsome colored cover 
for preservation. 

Price, by mall, 25 centa. 

MUNN & CO., Pablishers, 

36i Bfoadway. New YoA Qty. 



Gas manufacturing apparatus, acetylene, H. 

Cousin 

Gas mixer, fuel, Krieger & Coyle 

Gas producing apparatus, acetylene, H. A. De- 

roy 

Gate. See Car gate. Swinging gate. 
Gate operating mechanism, J. W. Dean. 



Grain binder cord knotter, P. P. Coler 

Grain drill, E, J. Corser 

Grate, C. Fuller 

Gun barrel locking device, V. Solodovnilioff 

Hair tonic, L. Edwards 

Handle. See Implement handle. Velocipede 
handle. 

Handle bar.O. B. Mosher 

Harrow, H. D. Babcock 6M,28S, 

Harrow, E. E.Whipple 

Harrow, Wiard & Burdick. . 



604,229 
004,116 

604,025 

604,908 
604,022 
604,024 
604.143 
604,273 
604.111 



604,071 
601,289 
604.343 
604.345 
604,352 
6W2'.!3 
604,339 
604,271 
604,2i2 

604.3,S6 
604.069 
604,016 

604,013 
601,335 
604,165 
604,287 

604,135 
604,091 
604,014 
604,034 
604,036 
604,231 

604,278 
604,056 
604,214 
604.106 
604,222 
604,233 

604,270 

11,664 

604,092 
604,100 

604,344 

604,277 
604,182 
604,126 
604,219 

604,074 

604,133 
604,239 

604,305 
604,323 



Harrow, automatic pulverizing, A. Eissell 

Harrow bar, spike tooth, H. D. Babcock 

Harrow, riding, M. Rowe 

Harrow, spring tooth, C.S.Sharp 

Harrow, spring tooth. J. E. Sheibley 

Harvester cord knotter, self binding, H. E. Prid- 

more 

Header platform connection, J. Morris 

Heat economizer, J. C. Henderson 

Heater. See Feed water heater. Water heater. 

Heating apparatus, air, H. Baetz 

Heating system, steam, A. G. Paul 

Hinge, spring, A. D. Anthony 

Hod, mortar, W. G. Avery 

Hook and eye, P. Young (now by marriage P. 

Young Weeks) 

Horseshoe, E. 1<\ Smith 

Horseshoe, hoof spreading, E. S. Barrows. 

Horseshoe, rope tread, A. Fremerey 

Hose nozzle, J. H. tYy 

Hose rack, Devendorf & Earl 

House. See Knockdown house. 

Hub. expanding, Jj. F. Vollrath 

Hydraulic nresB, F. M. Leavitt 

Ice cream freezer. Porter & Faulkner 

Implement handle, A.L.Adams 

Incandescent burner, Zacsek & Gottlieb 

Injector, J. Huber 

Iron. See Smoothing and pressing iron. 

Iron cutting device. H. J. Shaffer 

Ironing machine for smoothing cuff and collar 

edges, F. E. Fay (reissue) 

Joint. See Rail Joint. 

Kitchen utensil, M. W. Smith. 

Knitting machine, F. B. W ildman 

Knitting machine stop motion, circular. White & 

Sullivan 

Knockdown bouse, P. A. Tofift. 

Labeling machine, T. A. Weber 

Lace fastener, shoe, F. P. Schultz 

Lamp, electric arc, Steinacker & Cowley 

Lamps, etc., automatic igniting device for gas, C. 

1<\ Nebendahl 

Lamps, eas burners, etc., support bracket for, C. 

M. Toland 

Lantern, oven, F. C. Stolz 

Leads, spaces and quads from dead matter, ma- 

chnie for discarding, P. F. Cox 

Letter box, J. J. Herzog 

Lifter. See Skirt lifter. 

Liqid dispensing apparatus, coin controlled, W. 

P. Hackett 604,313 

Liquids, vessel for containing and administering 

volatile, P. P. Monnet 604,191 

Liquids with gas,^method of and apparatus for 

charging, H. Carmtchael 604,018 

Loom jacquard mechanism, T. A. B. Carver 604,299 

Lubricating pump, J. F. & B. T. McCanna 604,072 

Lubricator, J. Powell 604,265 

Lubricator, W. H. & R. Thompson 604,132 

Lumber stacking apparatus, W. Graham, 

604.146, 604,146, 604,169 

Mail bag crane, W. L. Hatfield 604.118 

Matrices, renewing. Ring & Stickney 604,123 

Mattress, O. B. Hall 604,043 

Metals, apparatus for electrically working, J. D. 

Bishop 604,137 

Meter coin controlling and recording mechanism, 

S. B.Mower 604,175 

Meter prepayment attachment, C. Luke 604,25.i 

Meter prepayment attachment, S E. Mower 604,173 

Meter registering mechanism, S. E. Mower 604,174 

Milk hygienically, apparatus for treating, W. F. 

Niebling 604,177 

Milk measuring and discharging machine, W. B. 

Penn 604,261 

Mining apparatus, G. F. Kibling 604,330 

Mining machine, B. S. & W. A. McKlnlay 604,192 

Miter cutting and shooting block, W. O. Bailey. 

604,2»), 604,291 
Mixer. See Gas mixer. 

Mop holder, H. A. L. Bade 604,107 

Motor. See Vehicle motor. Wave or current 

motor. 
Mowing and reaping machines, rotary sickle for, 

J. A.Davis 604,189 

Mowing mackine, D. W. Kneisly 604,353 

Nail machine, wire, G. W. Angell 604.203 

Necktie fastener, B. H. Holmes 604,048 

Nut lock, Garrlgus* Golling 604,114 

Oil, etc., apparatus for dispensing, A. Haye 604,321 

Oilcan, H.C.Atkinson 604,184 

Oils and fats, treating. Day AGlacken. 604,307 

Order holder, E. A. Trussell 604,095 

Ore concentrator, W. B. Mendenball 604,061 

Ores, treating metallic, S. C. C. Currie. 604.167 

Organ, reed, W. S. .Moses 604,070 

Orthopedic appliance, H amel & Hibbert 604,044 

Overhead switch. Rice & Beittenmiller 604,266 

Oxydiamidodipbenyl and making same, Jacob- 
son & Tigges 604,049 

Paddle wheel, steamboat. L. 6. C. Magee 604^256 

Pall and package, G. J. Record 604.078 

Pail, milk, C. R. McKinstry 604,176 

Pan. See Dust pan. Roasting pan. 

Paper, apparatus for making yarn or thread 

from, B. Claviez 604,350 

Paper box, E. Finch 604.031 

Paper cutter, toilet, J. Hoberg, Sr 604,150 

Paper serving machine, CFisher 604,113 

Paper thread, making, B. Claviez 604,349 

Paper tube making machine, F. Scboettle 604,090 

Pen and pencil holder, J. Dierks (by judicial 

change of name now J. Bernard).. 604,028 

Petroleum, etc., process of and apparatus for re- 
fining crude. H. Wolf 004,280 

Pew guard, E. T. Kervick 604,236 

Photographic plate holder for three color pro- 
cesses, Q. Selle 604,268 

Photographs in natural colors, G. Selle 604,269 

Piano, W. M. Bauer 604,166 

Pianoforte action, L. A. Barber 604.136 

Pianoforte transposing mechanism, E. H. Gigney 604,144 

Pipe bending apparatus, R. Clarke 604,021 

Pipe coupling, F. A. Phelps, Jr 604,159 

Planter attachment, cum, W. P.Smith 604,129 

Planter, seed, A. B. Blake 604,017 

Plants, flowers, etc., stake for. T. N. Parker 604,260 

Plating metals, W. J.Wilder 604,201 

Plow and harrow, combination, A. D. Sperry 604,274 

Plow carriage. O. C. Hubbard 604,351 

Plow, cotton, M. Doss 604,309 

Polisher or brush, W. K. Dumble 604,027 

Press. See Baling press. Cotton press. Hy- 
draulic press. Printing press. 
Printing plates to cylindrical surfaces, means 

for securing, J. T. Hawkins 604,149 

Printing press, H. F. Bechman 604,293 

Pulverizer, H. S. Albrecht 604,283 

Pump, oil well, W. J. Wright 604,202 

Pumps to barrels, clamp for securing, W. Peo- 
ples 604.263 

Push button card receiver and ejector, combina- 
tion, O. M. Bossert. 604,296 

Puzzle, F. D. Hopley 604,248 

Pyroxylin composition, G. Walker 604,181 

Rack. See Hose rack. 

Radiator, hot blast, G, I. Rockwood 604,217 

Rail conductor for electric systems, L. B. Wal- 

klns 804,098 

Rail Joint, Arnold & Keil 604,285 

Railway tie, H. T. Armstrong 604,183 

Register. See Fare register. 

Roasting pan, B. S. Lockstone 6(M,252 

Rock drill, M. C. Jackson 601,152 

Rotary engine, A. N. Gilbert 604.038 

Rotary engine, T. C. Luce , 604,254 

Rotary engine, W. S. Sutton i 604,276 

Rotary steam engine, F. D. Moon 604,333 

Roundabout, Wilde & Hinchcliffe 604.164 

Safe protection system, electrical, I. Freed 604,0:13 

Saw.F. W. Walqulstetal 604,279 

Scale, line dividing, A. A. Olund 604,075 

Scraper, cotton and com, T. F. Dove 604.207 

Screens, etc., detachable foot for, W. J. Quarry.. 604,215 

Screw driver and drawer, G. B. Jocelyn 604,250 

Screw machine, metal, W. S. Davenport 604,306 

Seine pursing machine, C. H. Gaffhey 604,3l2 

Sewing machine attachment, C. Schneider 604,161 

Shade, window, J. S. Judge 904,329 

Shafts, apparatus for making crank, C. FJRoper.. 604,267 

Sharpener, scissors, H. C. Lausen ... 604 J16 

Sheet metal working machine. F. M. Leavitt 6C4.057 

Shoe bnlTer, W. B. Kelgbley 004,051 

Shovel. See Cultivator shovel. 

Shutter fastener, J. G. Lane 604,063 

Signal, J. P. (}oleman 6043)3. 004,301 

(Continued on page 360 
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O MUR/rHrLJJT|AD'S WeH'ww' BOOK. O 

(J"0ur Ooantry in War/'^An aboat armies, navies,/^ 
pr coaat defences, Maine Disaster, Cnba, Our War *5< 
Owith Spain and relations with Foreign Kations. O 
^ Nearly 600 pages, written since the Maine Disaa-)^ 
\JteT. MaKuificeiit colored illnstrations. Agents \J 
r) niaking $10 1 o $39 per d ay. Np experience necessary . /^ 
^ Most libera) terms guaranteed, SOdays' credit,**-' 
(_) price low, freight paid. Handsome ontfit free.O 

OSend 9 two cent stamps to pay pustase. ^K 

EUrCiTIOIflL ONION* 124 Desrborn SL, CRICAflO. O 
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"Depth Gauge. | 

Has 4 in. narrow scale which can be used ▲ 

in middle or close to the end, or removed T 

and used separately. Fine finish. T 




Catalogue of Fine Tools free. ^ 

The L. S. STARRETT CO. ♦ 

Box 13, Athol, Mass., d. S. a. J 
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VOLNEY W. MASON & CO., 

Friction Pulleys,Glutches&Elevators 

PROVIDENCE R. I. 



Oster Pat. Adjustable Stocks & Dies 



They are llRht in weight, dies 
made of the best tool steel, 
guaran teed just as Btrong 
and reliable as solid dies, cut 
the thread at one operation] 
and release from the work 
without running back over 
finished threads. Kacbsetof 
dies cuts two distinct sizes. 
THE 08TEIt MFG. CO. 
„, 85 Prospect Ave.! 
CleTeland, Ohio, U.S.A. 
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NICKEL 

AND 

Electro-Plating 

Apparam and laterial. 

THE 

.iHanson&VanWinkle 

Co., 

Newark. N, J, 

136 Liberty St., N. Y. 

35 A 37 S. Canal St., 

Cbica^FO. 



Boards of 
Health 



will find our Bacteriological Appara- 
tus complete, durable, accurately con- 
strncted and inexpensive. 

l^" 264 p<ige CattOogne cmd Nmv Sup- 
plement, post free. 

BAUSCH & liOMB OPTICAL CO. 
313^ N. St Paul Street, Rochester, N. 




For Heavy Continuous Work 

every machine shop will commend our 
PoTreiT Pipe Threading and Cut- 
tins Machine. Cones are central 
over machine, equalizing the weight. 
Within the cones are compound gears 
giving six changes of speed. Gears 
require no extra space, and arp pro- 
tected from dust or accident. Chasers 
can be opened, threaded pipe removed, 
another inserted and cut without stop- 
ping machine. |y Send for Catalogue. 

,^^ „ -^ THE MERREIili MFG. CO. 

501 Curtiss Street, TOLEDO, OHIO. 




If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 

Drill Chucks, Little Giant 

Drill Chucks 

Improved, 

Oneida Drill 

Chucks. Cut- 
ting- off 

Chucks,Scroll 

Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Weatcott Cfhnck Co.. Oneida, N. T., fj. S. A. 
Ask for catalogue in English, French, Spanish or German. 
First Prize at Columbian exposition, 1S93. 






SHERIFFS MANUFACTURING COMPANY, 
Established 1854. Manofactarersof 

Marine Engines 

MIIiWAUKEE, WIS., U. S. A. 



GAS .^'GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATER MOTOR CO. NtWARK N.J. USA, 




?8u USE GRINDSTONES P 

[f so, we can suppiy you. Ah sizea 
mounted and unmounted, always 
kept in stock. Remember, we make a 
Bpecialtyof selecting stones forall spe- 
cial purposes. t^T Ask for catalogu€ 

The CliEYELAND STONE CO. 

2d Floor, Wilshlre, Cleveland, 0. 



EVERY FARMER interested in Ensi- 
lage should investigate the 

CALDWELL CYPRESS SILOS 

They last a Iif etime. 1 Um. cataloau^ free. 
W. E. CAIiDWEIili Cu., 

217 Bast Main Street, LoniSTiLLE, Kt. 




EVOLUTION OF THE AMERICAN LO- 

oomotive.— By Herbert T. Walker. A valuable series 
by a member of the National Railway Museum Commit- 
tee. The locomotive from 1825 to date Is described and 
Illustrated by careful drawings, great attention being 
given to historical accuracy. 21 illustrations. Scien- 
tific American SupptEMKNTS 1112, 1113, 1114, 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. 



ESTABLISHED IBbO. 

THE DEFIANCE MACHINE WORKS 

rER?Y°s'T DEFIANCE.OHIO.U S.A. 

MANUFACTURERS Or SPtCIAL 
WOOD WORKING MACHINERY 

(OR HUB. &POKE;, WHEEL BEND- 
ING , WAGON, CARRIAGL SHAFT, 

'OlL NLCK- YOKt.SIN&LLTRtE,: 
..ANOLE'. BARREL- HOOP TACTORIES 

LARGEST LINE IN THE WORLD 
SATISI^ACTION GUARANTEED. 




writes ; 



Eon. hwsi 1 De;ew 

"I have a Gram-o-phone 
at my house and another 
on my car. It's the best 
thing of the kind I know 
of to entertain one's fam- 
ily and friends." 

New York World i " Gram-o-phone does not imitate 
but actually reproduces with a perfection of results 
absolutely startling." 

New York If lail and Express i *'A]1 but human in 
its talk, and all but original in its music and song." 

INDESTRUCTIBLE RECORDS. 
GRAM-O-PHONE Complete, $10, $15, $2S. 

Send for printed matter, and If a subscriber to Scien- 
tific American, how to purchase on the installment plan. 
NATIONAL GRAM-O-PHONE CO., 874 Broadway, N. Y. 



KNIGHT GAS AND GASOLINE ENGINE 



Excellency in mechanical de- 
sign, simplicity in construction, 
sensitive governing, obtaining 
steadier motion and more de- 
sirable results, are the 
superior points in our 
engines. 

fW Send for drcviar 
"S, J." Address 

KNIGHT MFG. CO. 

1718 S. Market Street. 

CANTON, OHIO. 



wm 



/ 1 «#, 



This beats Wind, Steam, or Horse 

Power, We ooer the 
WEBSTER ^ actual horse power 

GAS ENGINE 

for $150* less 10^ discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots nf 100 
tberelcre wecan make the price. Box- 
ed for shipment, weight ®0 pounds. 
Made for Gas or Gasoline. Also Hori- 
zontal Engines, 4 to 30 horse power. 
t^" Write for Special Catalogue. 
WEBSTER MFG. CO., 1074 West 16th St.. CHICAGO 




"KING" 

gasoline engines 

No Oil CnpB. fixhanats 
Under Water. Noiaeleaa. 

COMPLETE LAUNCHES, YACHTS, 
and WORKING BOATS. 

THE CHARLES B. KING CO 




Detroit, Mich. 




ALCD 

VAPOR 

LAUNCH 

Motor controlled from bow. Valve movement, 12 to 1, 
16 to 60 ft. Launches. I'win Screws a specialtv. 1,2, 
3. 6, 7, 12 H. P. No licensed entilneer or pilot re- 
lulred. Speed and Safety guaranteed. No dangerous 
Xaphtba or Gasoline used. No disagreeable vibration. 
„ tX~ Send Ten VenU in Stamps for 1897 Catalogue. 
Marine Vapor Engine Co., It. Jersey Av., Jersey City, N.J. 



■'ER SVRE IF. yj6 HAS 
SHTON _CANOE_ 




af.d' 



^■"■'^cantonNt. 



NO FIRE, SMOKE, OR HEAT. ABSOLUTELY SAFE 




9200 and up. Send 5 stamps for Catalogue. 
Truscott Boat Mlg. Co., Drawer 9, St. Josepli, Mich. 



Buy Telephones I 

THAT ARE GOOD-NOT**CHEAP THINGS." 

The difference in cost is little. We guarantee | 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. | 

250-254 South Clinton St., Chicago. 
Largest M anu facturers of Teleph<me» 
excluaively in the United States. 



We make a specialty oT maniuacturlns 
Intercommunicating *Phones for Interior 
or exterior lines. Our Instruments have 
many new and Improved features. All 
kinds of 'Phones made to order. Our Pat- 
ent Transmitter can be bought separately 
if desired, for either short or long aistance 
service. A specialty of Call Telephones 
for office, warehouse or factory use. Dis- 
penses with switchboard. All sounds 
audible 60 Mr cent better than with other 
'phones. Spencer Electrical Com- 
pany, 163 Greenwich Street, N. Y. City. 




ADJUSTABLEFIXTURE5K T 

EVERY REqUIREMENT. 

,^,^„_ ,._^, Send FOR CATALOGUE^ 

rite O.C.WHITECgW0RCESTER.MAss 




IT. \ 




$5 Printing Press 

Prints yonr o wn card s, labels, etc^ 
Larger press for circulars or small 
newspaper, tl8. BverythlnK easy by 
printed rules sent. Catatoaue for 
ttamp. KEIiSEY &: COMPANY,. 
¥^abary 4. Mx&u>sn> Oonnscticut. 
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